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PROPOSED  RULE  MAKING 


DEPARTMENT  OF  HEALTH,  EDU¬ 
CATION,  AND  WaFARE 

Food  and  Drug  Administration 

[  21  CFR  Parts  146,  148e,  148i,  148j, 
148o  1 

ANTIBIOTIC  DRUGS 

Proposed  Regulations  for  Tests  and 
Methods  of  Assay  and  Certification 
of  Antibiotic  Drugs  Subject  to  the 
1962  Amendments  to  Section  507 
of  the  Federal  Food,  Drug,  and 
Cosmetic  Act 

The  Kefauver-Harrison  Drug  Amend- 
m^ts  of  1962  provide  that  all  antibiotic 
drugs  intended  for  huinan  use  shall  be 
subject  to  the  certification  provisions  of 
sections  502(1)  and  507  of  the  Federal 
Food,  Drug,  and  Cosmetic  Act.  These 
amendments  become  effective  May  1, 
1963.  Therefore,  the  Commissioner  of 
Food  and  Drugs,  pursuant  to  the  provi¬ 
sions  of  the  act  (sec.  507,  59  Stat.  463,  as 
amended  76  Stat.  785,  786,  787;  21 
U.S.C.A.  357),  and  under  the  authority 
delegated  to  him  by  the  Secretary  of 
Health,  Education,  and  Welfare  (25  FJl. 
8625),  proposes  to  issue  the  following 
amendments  and  new  regulations  to  pro¬ 
vide  for  tests  and  methods  of  assay  and 
certification  of  certain  antibiotic  drugs: 

1.  It  is  proposed  to  amend  §  146.1  in 
the  following  respects: 

a.  By  adding  to  paragn^h  (c)  (1)  the 
following  new  subdivisions: 

§  146.1  Definitions  and  interpretations 
applicable  to  all  certifiable  antibiotic 
drugs. 

•  •  •  •  • 

(C)  *  *  • 

(!)••* 

(iii)  The  term  “unit”  applied  to  ny¬ 
statin  means  the  nystatin  activity  (po¬ 
tency)  contained  in  0.282  microgram  of 
the  nystatin  master  standard  when  dried 
for  2  hours  at  40*  C.  and  a  pressure  of  5 
millimeters  or  less. 

(iv)  The  term  “unit”  applied  to  poly¬ 
myxin  B  means  the  polsmiyxin  B  activity 
(potency)  contained  in  1.272  micrograms 
of  the  pol3mi3^in  B  master  standard' 
when  dried  for  3  hours  at  60*  C.  and  a 
pressure  of  5  millimeters  or  less. 

b.  By  adding  to  paragraph  (c)  (2)  the 
following  new  subdivisions: 

(c)  *  •  • 

(2)  •  •  • 

(x)  The  term  “microgram”  applied  to 
amphomycin  means  the  amphomycin  ac¬ 
tivity  (potency)  contained  in  0.935  mi¬ 
crogram  of  the  amphomy(dn  ms^ter 
standard  when  dried  for  4  hours  at  60*  C. 
and  a  pressure  of  5  millimeters  or  less. 

(xi)  The  term  “microgram”  applied  to 
amphotericin  A  means  the  amphotericin 
A  activity  (potency)  contained  in  1.0  mi¬ 
crogram  of  the  amphotericin  A  master 
standard  when  dried  for  3  hours  at  60* 
C.  and  a  pressure  of  5  millimeters  or  less. 

(xii)  The  term  “microgram”  applied 
to  amphotericin  B  means  the  amphoteri¬ 
cin  B  activity  (potency)  contained  in 
1.123  micrograms  of  the  amphotericin  B 


master  standard  when  dried  for  3  hours 
at  60*  C.  and  a  pressure  of  5  millimeters 
or  less. 

(xiii)  The  term  “microgram”  implied 
to  colistin  means  the  oolistin  activity 
(potency)  contained  in  1.51  micrograms 
of  the  colistin  master  standard  when 
dried  for  3  hours  at  60*  C.  and  a  pressure 
of  5  millimeters  or  less. 

(xiv)  The  term  “microgram”  applied 
to  colistin  methanesulfonate  means  the 
colistin  methanesulfonate  activity  (po¬ 
tency)  contained  in  1.93  micrograms*  of 
the  colistin  methanesulfonate  master 
standard  when  dried  for  3  hours  at  60* 
C.  and  a  pressure  of  5  millimeters  or 
less. 

(XV)  The  term  “microgram”  applied 
to  cycloserine  means  the  cycloserine  ac¬ 
tivity  (potency)  contained  in  1.0  micro¬ 
gram  of  the  cycloserine  master  standard 
when  dried  for  3  hours  at  60*  C.  and  a 
pressure  of  5  millimeters  or  less. 

(xvl)  The  term  “microgram”  applied 
to  ersrthromycin  means  the  ersrthromy- 
cin  activity  (potency)  contained  in  1.02 
micrograms  of  the  erythromycin  master 
standard  when  dried  for  3  hours  at  60* 
C.  and  a  pressure  of  5  millimeters  or 
less. 

(xvii)  The  term  “microgram”  applied 
to  gramicidin  means  the  gramicidin 
activity  (potency)  contained  in  1.0 
microgram  of  the  gramicidin  master 
standard  when  dried  for  3  hours  at  60* 
C.  and  a  pressure  of  5  millimeters  or 
less. 

(xvili)  The  term  “microgram”  ap¬ 
plied  to  griseofulvin  means  the  griseo- 
fulvin  activity  (potency)  contained  in 
1.0  microgram  of  the  griseofulvin  mas¬ 
ter  standard. 

(xix)  The  term  “micro^am”  applied 
to  kanamycin  means  the  kanamycin  ac¬ 
tivity  (potency)  contained  in  1.30  mi¬ 
crograms  of  the  kanamycin  master 
standard. 

(XX)  The  term  “microgram”  applied 
to  neomycin  means  the  neomycin  ac¬ 
tivity  (potency)  contained  in  1.43 
micrograms  of  the  neomycin  master 
standard  when  dried  for  3  hours  at  60* 
C.  and  a  pressure  of  5  millimeters  or 
less. 

(xxi)'  The  term  “microgram”  applied 
to  novobiocin  means  the  novobiocin  ac¬ 
tivity  (potency)  contained  in  1.033 
micrograms  of  the  novobiocin  master 
standard  when  dried  for  3  hours  at  60* 
C.  and  a  pressure  of  5  millimeters  or 
less. 

(xxii)  The  term  “microgram”  applied 
to  oleandomycin  means  the  oleandomy¬ 
cin  activity  (potency)  contained  in  1.176 
micrograms  of  the  oleandomycin  mas¬ 
ter  standard. 

(xxiii)  [Reserved] 

(xxiv)  The  term  “microgram”  ap¬ 
plied  to  oxytetracycline  means  the  oxy- 
tetracycline  activity  (potency)  contained 
in  1.115  micrograms  of  the  oxytetracy¬ 
cline  master  standard. 

(XXV)  The  term  “microgram”  applied 
to  paromomycin  means  the  paromomy¬ 
cin  activity  (potency)  contained  in  1.333 
micrograms  of  paromomycin  master 
standard. 

(xxvi)  The  term  “mlerogram”  applied 
to  tyrothricin  means  the  activity  (po¬ 


tency)  contained  in  9.2  microgram  of 
the  gramicidin  master  standard. 

(xxvii)  The  term  “microgram”  applied 
to  vanccnnycin  means  the  vancomycin 
activity  (potency)  contained  in  1.25 
micrograms  of  the  vancomycin  master 
standard. 

(xxviii)  The  term  “microgram”  ap¬ 
plied  to  viomycin'  means  the  vlomycin 
activity  (potency)  contained  in  1.355 
micrograms  of  the  viomycin  master 
standard  when  dried  for  3  hours  at  60* 
C.  and  a  pressure  of  5  millimeters  or  less. 

c.  By  adding  to  paragraph  (d)  the 
follow^  new  subparagraphs: 

(d)  •  •  • 

(2)  The  term  “amphotericin  A  work¬ 
ing  standard”  means  a  specific  lot  of  a 
homogeneous  preparation  of  amphoteri¬ 
cin  A. 

(3)  The  term  “amphotericin  B  work¬ 
ing  standard”  means  a  specific  lot  of  a 
homogeneous  preparation  of  amphoteri¬ 
cin  B. 

***** 

(12)  The  term  “amphomycin  working 
standard”  means  a  specific  lor  of  ho¬ 
mogeneous  preparation  of  amphomycin. 

( 13 )  The  term  “colistin  working  stand¬ 
ard”  means  a  specific  lot  of  a  homogen¬ 
eous  preparation  of  colistin. 

(14)  The  term  “colistin  methanesul¬ 
fonate  working  standard”  means  a  spe¬ 
cific  lot  of  a  homogeneous  preparation  of 
colistin  methanesulfonate. 

(15)  The  term  “cycloserine  working 
standard”  means  a  specific  lot  of  a  ho¬ 
mogeneous  preparation  of  cycloserine. 

(16)  The  term  "ersrthromycin  work¬ 
ing  standard”  means  a  specific  lot  of  a 
homogeneous  preparation  of  erthromy- 
cin. 

(17)  The  term  “gramicidin  working 
standard”  means  a  specific  lot  of  a  homo¬ 
geneous  preparation  of  gramicidin. 

(18)  The  term  “griseofulvin  working 
standard”  means  a  specific  lot  of  a  ho¬ 
mogeneous  preparation  of  griseofulvin. 

(19)  The  term  “kanamycin  working 
standard”  means  a  specific  lot  of  a  homo¬ 
geneous  preparation  of  kanamycin. 

(29)  The  term  “neomycin  working 
standard”  means  a  specific  lot  of  a  homo¬ 
geneous  preparation  of  neomycin. 

(21)  The  term  “novobiocin  working 
standard”  means  a  specific  lot  of  a  homo¬ 
geneous  preparation  of  novobiocin. 

(22)  The  term  “nystatin  working 
standard”  means  a  specific  lot  of  a  homo¬ 
geneous  preparation  of  nystatin. 

(23)  The  term  “oleandomycin  work¬ 
ing  standard”  means  a  specific  lot  of  a 
homogeneous  preparation  of  oleandomy¬ 
cin. 

(24)  [Reserved] 

(25)  The  term  “oxytetracycline  work¬ 
ing  standard”  means  a  specific  lot  of  a 
homogeneous  preparation  of  oxytetra¬ 
cycline. 

(26)  The  term  “paromomycin  working 
standEU'd”  means  a  specific  lot  of  a 
homogeneous  preparation  of  paromomy¬ 
cin. 

(27)  The  term  “polymyxin  B  working 
standard”  means  a  specific  lot  of  a 
homogeneous  preparation  of  polymyxin 
B. 

(28)  The  term  “vancomycin  working 
standard”  means  a  specific  lot  of  a 
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homogeneous  preparation  of  vancomy¬ 
cin. 

(29)  The  term  “viMnycin  working 
standard”  means  a  specific  lot  of  a 
homogeneous  preparation  of  viomycin. 

d.  By  changing  paragraph  (g)  and  the 
introduction  to  paragraph  (h)  to  read: 

(g)  Except  as  specifically  provided  by 
the  regulations  in  this  chapter,  no 
provision  of  any  regulation  shall  be 
construed  as  exempting  any  certifiable 
antibiotic  drug  from  any  applicable  pro¬ 
vision  of  the  act  or  any  regulation  there¬ 
under. 

(h)  The  regulations  in  this  chapter, 
prescribing  tests  and  methods  of  assay 
for  antibiotic  and  antibiotic-containing 
drugs,  shall  not  be  construed  as  pre¬ 
venting  the  Commissioner  from  using 
any  other  test  or  method  of  assay  in  his 
investigations  to  determine  whether  or 
not: 

2.  It  is  proposed  to  amend  Title  21, 
Chapter  I  by  adding  thereto  the  follow¬ 
ing  new  parts: 

PART  148e— ERYTHROMYCIN 

Sec. 

148e.l  Erythromycin. 

148e.a  E^rythromycln  ethylcarbonate. 

148e.3  Erythromycin  glucoheptonate. 

148e.4  Erythromycin  iactobionate. 

148e.6  Erythromycin  estolate. 

148e.6  Erythromycin  stearate. 

148e.7  Erythromycin  ethylsuccinate. 

148e.8  krythromycin  sulfate. 

148e.9  Erythromycin  ethylsuccinate  dental 
powder. 

148e.l0  Erythromycin  for  oral  suspension. 
148e.ll  Erythromycin  ethylcarbonate  for 
oral  Biispension. 

148e.l2  Erythrmnycin  estolate  for  (»*al  siis- 
pension. 

148e.l3  Erythromycin  ethylsuccinate  oral 
suspension. 

148e.l4  Erythromycin  ointment. 

148e.l5  Erythromycin-neomycin  sulfate 
ointment. 

148e.l6  Erythromycin-polymyxin  B  sulfate 
ointment. 

148e.l7  Er3rthromycin  estolate  capsules. 
148e.l8  (Reserved] 

148e.l9  Erythromi^in  glucoheptonate  den¬ 
tal  cones. 

148ei20  Erythromycin  glucoheptonate-poly- 
myxin  B  sulfate  for  otic' solution. 
148e.21  Erythromycin  sulfate-pol3mtt3ndn  B 
sulfate  otic  solution. 

148e.22  Erythromycin  estolate  for  pediatric 
drop>e. 

148e.23  [Reserved] 

148e.24  Erythromycin  glucoheptonate  for 
intravenous  infusion. 

148e.25  Erythromycin  lactobionat^  for  in¬ 
travenous  Infusion. 

148e.26  Er3rthromycin  tablets. 

148e.27  Erythrcnnycin  stearate  tablets. 
148e.28  Er3rthromycin  estolate  tablets. 

Authoritt:  §1  148e.l  to  148e.28  issued 
under  sec.  607,  59  Stat.  463,  as  amended  76 
Stat.  785,  786,  787;  21  U.S.C.A.  357. 

§  148e.l  Erythromycin. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Erythromycin  is  the 
odorless,  white  to  grasrish-white  or 
slightly  yellow  crystalline  compound  of 
a  kind  of  erythromycin  or  a  mixture  of 
two  or  more  such  compounds.  It  is  so 
purified  and'dried  that: 

(i)  It  contains  not  less  than  900  micro¬ 
grams  of  erythromycin  base  per  milli¬ 
gram  calculated  on  an  anhydrous  basis. 


(ii)  It  is  nontoxic. 

(iii)  Its  mt^sture  content  is  not  more 
than  10  percent. 

(iv)  Its  pH  in  a  saturated  aqueous  so¬ 
lution,  prepared  by  using  100  milligrams 
of  erythromycin  per  milliliter,  is  not  less 
than  8.0  nor  more  than  10.5. 

(v)  It  g^ves  a  positive  identity  test 
for  erythromycin. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requironents  of 
§  148.3(b)  of  this  chapter.  Its  expira¬ 
tion  date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall  con¬ 
tain: 

(i)  Results  of  tests  and  assays  on  the 
batch  for  potency,  toxicity,  moisture,  pH, 
identity,  and  crystallinity. 

(ii)  Samples  required:  10  packages, 
each  containing  not  less  than  500  milli¬ 
grams. 

(4)  Fees.  $4.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  of  this  paragraph. 

(b)  Tests  and,  methods  of  assay — (1) 
Potency.  Use  either  of  the  following 
procedmes: 

(i)  Plate  assay — (a)  Cylinders  (cups) . 
Use .  cylinders  described  under  §  141a.l 
(a)  of  this  chapter. 

(b)  Culture  media.  Use  ingredients 
that  conform  to  the  standards  prescribed 
by  the  U.S.P.  or  N.F.  Make  nutrient 
agar  as  follows: 

(1)  For  carrying  the  test  organism: 


Peptone - -  6.0  gm. 

Pancreatic  digest  of  casein _  4.0  gm. 

Yeast  extract _  3.0  gm. 

Beef  extract _  1.5  gm. 

Glucose _  1.0  gm. 

Agar- . 15.0  gm. 

Distilled  water,  q  j _  1, 000.0  ml. 


pH  6.5  to  6.6  after  sterilization. 

(2)  For  base  and  seed  layers:  Same 
formulation  as  above,  except  adjust  the 
medium  to  pH  8.0  after  sterilization. 

(c)  Working  standard.  Dry  approxi¬ 
mately  30  milligrams  of  the  working 
standard  for  3  hours  at  60’  C.  and  a  pres¬ 
sure  of  5  millimeters  or  less.  Determine 
the  dry  weight  and  dissolve  the  dried 
working  standard  in  sufficient  methyl  al¬ 
cohol  to  give  a  concentration  of  10,000 
micrograms'  of  erythromycin  base  per 
milliliter.  Further  dilute  with  O.IM  po¬ 
tassium  phosphate  buffer,  pH  8.0,  to  give 
a  stock  solution  of  1,000  micrograms  of 
erythromycin  base  per  milliliter.  This 
stock  solution  may  be  kept  under  refrig¬ 
eration  for  14  .days. 

(d)  Preparation  of  sample.  Dissolve 
an  accurately  weighed  amount  of  the 
sample  (approximately  50  milligrams)  in 
approximately  5.0  milliliters  of  methyl 
alcohol  and.  further  dilute  in  O.IM  po- 
tassiiun  phosphate  buffer,  pH  8.0,  to 
make  a  solution  containing  1.0  milligram 
of  erythromycin  base  per  milliliter  (esti¬ 
mated)  .  Further  dilute  an  aliquot  to  the 
reference  point  of  the  assay  with  O.IM 
potassium  phosphate  buffer,  pH  8. 

(e)  Preparation  of  test  organism.  The 
test  organism  is  Sarcina  lutea  (ATCC 
9341),  which  is  maintained  on  slants  of 
agar  described  under  (b)  (1)  of  this  sub¬ 
division.  Wiush  the  organism  from  the 
agar  slant  with  3  milliliters^ of  sterile 
sodium  chloride  solution  onto  a  large 


agar  surface  such  as  that  provided  by  a 
Roux  bottle  containing  300  milliliters  of 
the  agar  described  in  (b)  (1)  of  this  sub¬ 
division.  Spread  the  suspension  of  orga¬ 
nism  over  the  entire  agar  surface  with 
the  aid  of  sterile  glass  beads.  Incubate 
for  24  hours  at  32*  C.-35*  C.,  and  then 
wash  the  resulting  growth  from  the  agar 
surface  with  about  50  milliliters  of  ster¬ 
ile  sodium  chloride  solution.  Standard¬ 
ize  the  suspension  so  that  a  1:40  dilu¬ 
tion  of  it  wffi  give  25  percent  light  trans¬ 
mission,  using  a  suitable  photoelectric 
colorimeter  with  a  580-millimlcron  filter 
and  a  13-millimeter  diameter  test  tube 
as  an  absorption  cell.  Run  test  plates  to 
determine  the  quantity  of  the  bulk  sus¬ 
pension  (usually  1.5  milliliters)  •  that 
should  be  added  to  each  100  milliliters  of 
agar  to  give  clear,  sharp  zones  of  inhibi¬ 
tion  of  appropriate  size. 

(/)  Preparation  of  plates.  Add  21  mil¬ 
liliters  of  the  agar  prepared  as  described 
in  (b)  (2).  of  this  subdivision  to  each 
Petri  dish  (20  millimeters X 100  milli¬ 
meters)  .  IHstribute  the  agar  evenly  on 
the  plates  and  allow  it  to  harden.  Use 
the  plates  the  same  day  they  are  pre¬ 
pared.  Melt  a  sufficient  amount  of  the 
agar  described  in  (b)  (2)  of  this  sub¬ 
division,  cool  to  48*  C.,  add  the  proper 
amount  of  the  test  organism  as  described 
in  (e)  of  this  subdivision,  and  mix 
thoroughly.  Add  4  milliliters  of  this  in¬ 
oculated  agar  to  each  Petri  dish.  Dis¬ 
tribute  the  agar  evenly  on  the  plates, 
cover  with  porcelain  covers  glazed  on  the 
outside,  and  allow  to  harden.  After  the 
agar  has  hardened,  place  six  cylinders 
on  the  agar  surface  so  that  they  are  at 
approximately  60°  intervals  on  a  2.8- 
centimeter  radius. 

(g)  Standard  curve.  Prepare  daily  in 
O.IM  potassium  phosphate  buffer,  pH 
8.0,  from  the  stock  solution  described  in 
(c)  of  this  subdivision,  concentrations  of 
0.64,  0.80,  1.0,  1.25,  and  1.56  micrograms 
per  milliliter.  A  total  of  12  plates  is  used 
in  the  preparatioixnf  the  standard  curve, 
three  plates  for  each  solution  except  the 
1.0  microgram  per  milliliter  solution. 
The  latter  concentration  is  used  as  the 
reference  point  and  is  included  on  each 
plate.  On  each  of  three  plates  fill  three 
cylinders  with  the  1.0  microgram  per 
milliliter  standard  and  the  other  three 
Cylinders  with  the  concentration  under 
test.  Thus,  there  will  be  thirty-six  1- 
microgram  determinations  and  nine  de¬ 
terminations  for  each  of  the  other  points 
on  the  curve.  After  the  plates  have  in¬ 
cubated,  read  the  diameters  of  the  cir¬ 
cles  of  inhibition.  Average  the  readings 
of  the  1.0  microgram  per  milliliter  con¬ 
centration  and  the  readings  of  the  point 
tested  for  each  set  of  three  plates,  and 
average  also  all  36  readings  of  the  1.0 
microgram  per  milliliter  concentration. 
The  average  of  the  36  readings  of  the  1.0 
microgram  per  milliliter  concentration  is 
the  correction  point  for  the  curve.  Cor¬ 
rect  the  average  value  obtained  for  each 
point  to  the  figure  it  would  be  if  the  1.0 
microgram  per  milliliter  reading  for  that 
set  of  three  plates  were  the  same  as  the 
correction  point.  Thus,  if  in  correcting 
the  0.8-microgram  concentration,  the 
average  of  the  36  readings  of  the  1.0 
micit^ram  per  milliliter  concentration  is 
16.5  millimeters  and  the  average  of  the 
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1.0  microgram  per  milliliter  concentra¬ 
tion  of  this  set  of  three  plates  is  16.3 
millimeters,  the  correction  is  +0.2  milli¬ 
meter.  If  the  average  readiiigs  of  the 
0.8  microgram  per  millimeter  concentra¬ 
tion  of  these  same  three  plates  is  15.9 
millimeters,  the  corrected  value  is  then 
16.1  millimeters.  Plot  these  corrected 
values,  including  the  average  of  the  1.0 
microgram  per  milliliter  concentration, 
on  a  2-cycle  semilog  paper,  using  the 
concentration  iiTmicrograms  per  milli¬ 
liter  as  the  ordinate  (the  logarithmic 
scale)  and  the  diameter  of  the  zone  of 
inhibition  as  the  abscissa.  Draw  the 
standard  curve  through  these  points, 
either  by  inspection  or  by  means  of  the 
^  following  equations: 

3a+2b+c— e 


3e+2d+c— a 


where: 

L= Calculated  zone  diameter  for  the  lowest 
concentration  of  the  standard  curve; 

H=Calcvaated  zone  diameter  for  the  high¬ 
est  concentration  of  the  standard 
ctirve; 

c= Averages  zone  diameter  of  36  readings  of 
the  1.0  microgram  per  milliliter 
standard; 

a,  b,  a,  e= Corrected  average  values  for  0.64, 
0.80,  1.25,  and  1.66  micrograms  per 
milliliter  solutions,  respectively. 

Plot  the  values  obtained  for  L  and  H  and 
connect  with  a  straight  line. 

(h)  Assay.  Use  three  plates  for  each 
sample.  Fill  three  cylinders  on  each 
plate  with  the  standard  1.0  microgram 
per  milliliter  solution  and  three  cylin¬ 
ders  with  the  1.0  microgram  per  milli¬ 
liter  (estimated)  sample,  fdtemating 
standard  and  sample.  Incubate  all 
plates,  including  those  containing  the 
standard  curve,  at  32*  C.-35*  C.  over¬ 
night,  and  measure  the  diameter  of  each 
circle  of  inhibition.  To  estimate  the 
potency  of  the  sample,  average  the  zone 
readings  of  the  standard  and  the  zone 
readings  of  the  sample  on  the  three 
plates  used.  If  the  sample  gives  a 
larger  zone  size  than  the  average  of  the 
standard,  add  the  difference  between 
them  to  the  1.0  microgram  per  milli¬ 
liter  zone  on  the  standard  curve.  If  the 
average  sample  value  is  lower  than  the 
standard  value,  subtract  the  difference 
between  them  from  the  1.0  microgram 
per  milliliter  value  on  the  curve.  From 
the  standard  curve,  read  the  potencies 
corresponding  to  the  corrected  values  of 
zone  sizes. 

(ii)  Spectrophotometric  assay  —  (o) 
Reagents. — (f)  Alkali  reagent:  Dissolve 
42  grams  of  tribasic  sodium  phosphate, 
dodecahydrate  (Na3P04 -121130)  in  125 
milliliters  of  0.5N  sodium  hydroxide,  and 
add  100  milliliters  of  distilled  water. 
Heat  on  a  steam  bath  until  solution  re¬ 
sults.  Cool  and  dilute  to  250  ndUiliters 
with  distilled  water.  Filter  before  juse. 

(2)  0.05iV  sulfuric  acid. 

(3)  0.05N  sodium  hydroxide. 

(4)  Methyl  alcohol  (anhydrous),  re¬ 
agent  grade. 

(5)  Ersrthromycin  working  standard 
solution:  Dry  approximately  70  milli¬ 
grams  of  erythromycin  working  standard 
for  3  hours  at  60*  C.  and  a  pressure  of  5 
millimeters  or  less.  Determine  the  dry 


weight  and  transfer  to  a  500-milliliter 
volumetric  flask.  Dissolve  in  50  milli¬ 
liters  of  methyl  alcohol,  and  dilute  to 
500  milliliters  with  dlstiUed  water.  Mix 
well.  This  solution  may  be  used  for  1 
week,  if  it  is  kept  in  a  refrigerator. 

(b)  Apparatus.  A  spectrophotometer 
equipped  with  a  hydrogen  lamp  source 
of  ultraviolet  radiation,  and  matched, 
rectangular  1 -centimeter  silica  cells. 

(c)  Standard  erythromycin  factor. 
Transfer  a  10-mllllliter  aliquot  of  ery¬ 
thromycin  working  standard  solution  to 
each  of  four  25-milliliter  volumetric 
flasks.  Pipette  1.0  milliliter  of  0.05iV 
sulfuric  acid  into  two  of  the  flasks,  mix 
well,  and  set  aside  at  room  temperature 
for  60  minutes.  Pipette  2.0  milliliters 
of  alkali  reagent  into  the  other  two 


(2)  Toxicity.  Proceed  as  directed  in 
§  141a.4  of  this  chapter,  except  admin¬ 
ister  orally  1.0  milliliter  of  a  suspension 
of  the  drug  containing  30  milligrams  per 
milliliter  in  10-percent  acacia  solution. 

(3)  Moisture.  Proceed  as  directed  in 
§  141a.26(e)  of  this  chapter. 

(4)  pH.  Using  a  saturated  aqueous 
solution  (100  milligrams  of  enrthromy- 
cin^base  per  milliliter)  proceed  as  di¬ 
rected  in  §  141a.5(b)  of  this  chapter. 

(5)  Crystallinity.  Proceed  as  directed 
in  §  141a.5(c)  of  this  chapter. 

(6)  Identity  test.  The  infrared  ab¬ 
sorption,  in  the  spectrum  from  2  microns 
to  12  microns,  of  a  5  percent  solution  of 
the  sample  in  chloroform  compares 
qualitatively  to  that  of  the  ers^hromycin 
working  standard,  similarly  treated. 

§  148e.2  Erythromycin  ethylcarbonate. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Erythromycin  ethyl- 
carbonate  is  a  white,  crystalline  ester  of 
erythromycin  obtained  by  the  reaction 
of  a  kind  of  erythromycin  and  chloro- 
ethylcarbonate.  It  is  slightly  solilible  in 
water,  freely  soluble  in  alcohol,  methyl 
alcohol,  acetone,  ether,  and  chloroform. 
It  is  so  purifled  and  dried  that: 

(1)  It  contains  not  less  than  775  micro- 
grams  of  ersrthromycin  base  per  milli¬ 
gram.  calculated  on  an  anhydrous  basis. 

(ii)  It  is  nontoxic. 

(iii)  Its  moisture  content  is  not  more 
than  8  percent. 

(iv)  Its  pH  is  not  less  than  6.3  and  not 
more  than  8.0. 

(V)  It  gives  a  positive  identity  test  for 
erythromycin  ethylcarbonate. 

(2)  Labeling.  It  shall  be  labeled  in  ac¬ 
cordance  with  the  requirements  pre¬ 


flasks,  mix  well,  and  heat  in  a  60*  C.  con¬ 
stant  temperature  wat^  bath  for  15 
minutes.  After  heating,  transfer  the 
flasks  to  an  ice  water  bath  and  cool  rap¬ 
idly  to  room  temperature.  Determine 
the  absorbance  of  these  solutions  at  236 
millimicrons,  using  distilled  water  in 
the  reference  cell.  After  the  two  acid 
treated  solutions  have  reacted  for  60 
minutes,  pipette  1.0  milliliter  of  0.05N 
sodium  hydroxide  into  each  flask.  Pi¬ 
pette  20  milliliters  of  alkali  reagent  into 
each  flask,  mix  well,  and  heat  in  a  60* 
C.  constant  temperature  water  bath  for 
15  minutes.  Transfer  the  flasks  to  an 
ice  water  bath  and  cool  rapidly  to  room 
temperature.  Determine  the  absorbance 
of  these  solutions  at  236  millimicrons, 
using  distilled  water  in  the  reference  cell. 


scribed  by  §  148.3(b)  of  this  chapter.  Its 
expiration  date  is  12  months. 

(3)  Request  for  certification.  In  addi¬ 
tion  to  the  requironents  of  §  148.4  of  this 
chapter,  each  such  request  shall  contain: 

(i)  Results  of  tests  and  assays  on  the 
batch  for  potency,  toxicity,  moisture,  pH, 
identity,  and  crsrstallinity. 

(ii)  Samples  required:  10  containers, 
each  containing  not  less  than  500  milli¬ 
grams. 

(4)  Fees.  $4.00  for  each  container  in 
the  sample  submitted  in  accordance  with 
subparagraph  (3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Use  either  of  the  following 
procedures: 

(i)  Microbiological  plate  assay.  Pro¬ 
ceed  as  directed  in  §  148e.l(b)  (1)  (i) , 
except  to  prepare  the  sample,  wash  an 
accurately  weighed  amount  of  Uie  sam¬ 
ple  (approximately  50  milligrams)  into 
a  100-milliliter  volumetric  flask,  using 
approximately  20  milliliters  of  absolute 
methyl  alcohol.  Immediately  dilute  to 
volume  with  sterile  distilled  water. 
Place  this  solution  in  a  60*  C.  water  bath 
for  3  hours  or  allow  it  to  remain  at  room 
temperature  for  16  hours  to  18  hours  to 
accomplish  hydrolysis.  Adjust  the  vol¬ 
ume  to  100  milliUters  with  potassium 
phosphate  buffer,  pH  8.0,  and  mix  well. 
Further  dilute  an  aliquot  to  the  reference 
point  of  the  assay  with  O.lilf  potassium 
phosphate  buffer,  pH  8.0. 

(ii)  Spectrophotometric  assay.  Pro¬ 
ceed  as  directed  in  §  148e.l(b)  (1)  (ii), 
except  §  148e.l  (b)(1)  (ii)(d).  To  pre¬ 
pare  the  sample,  transfer  approximately 
100  milligrams  of  thefaccurately  weighed 
sample  to  a  500 -milliliter  volumetric 
flask.  Dissolve  in  50  milliliters  of  methyl 
alcohol,  dilute  to  500  milliliters  with  dis- 


Standard  absorbance 
—Standard  blank  absorbance 
Milligrams  of  standard  ' 


1,000 


Potency  of  the  standard  in 
micrograms  per  milligram 


= Standard  factor  K. 


Standard  factor  K=The  actual  absorbance  equivalent  to  1  mUligram  of  100  percent  erythro¬ 
mycin  base  when  dUuted  to  a  voliune  of  500  milliliters  as  outlined  in 
subsection  (a)  of  this  subdivision. 

(d)  Samples.  Transfer  approximately  100  milligrams  of  sample,  accurately 
weighed,  to  a  500-mllliliter  volumetric  flask.  Dissolve  in  50  milliliters  of  methyl 
alcohol  and  dilute  to  500  milliliters  with  distilled  water.  Proceed  as  outlined  in  (c) 
of  tiiis  subdivision,  except  use  the  following  formula: 


Sample  absorbance  , 

— Sample  blank  absorbance 
Sample  weight  in  milligrams  ^Standard  factor  K 


1,000 


=  Micrograms  er3rthromycin  bsise 
activity  per  milligram; 
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tilled  water,  and  mix  well.  Allow  the  as  directed  in  S  148e.l(b)  (1)  (ii)  icf, 
solution  to  remain  at  room  temperature  using  the  following  fonnula  to  calculate 
for  30  minutes  to  90  minutes  and  proceed  the  potency  of  the  sample : 


Sample  absorbance 

—Sample  blank  absorbance  1,000 

MlUigrams  of  sample'  ^Standard  factor  K 


= Micrograms  of  erythromycin  base 
activity  per  milligram. 


(2)  Toxicity.  Proceed  as  directed  in 
§  141d.305(b)  of  this  chapter,  except 
administer  orally  0.5  milliliter  of  a  solu¬ 
tion  containing  100  milligrams  (potency) 
per  milliliter  in  a  10  percent  acacia  solu¬ 
tion. 

(3)  Moisture.  Proceed  as  directed  in 
§  141a.26(e)  of  this  chapter. 

(4)  pH.  Proceed  as  directed  in  §  141a.5 
(b)  of  this  chapter,  using  a  concentra¬ 
tion  of  200  milligrams  per  milliliter. 

(5)  Identity  tests.  Proceed  as  directed 
in  8  148e.l(b)  (6),  except  that  an  au¬ 
thentic  erythromycin  ethylcarbonate  is 
used  as  the  sample  of  comparison. 

(6)  Crystallinity.  Proceed  as  directed 
in  §  141a.5(c)  of  this  chapter. 

§  148e.3  Erythromycin  glucoheptonate. 

(a)  Requirements  lor  certification — 

(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Erythromycin  gluco¬ 
heptonate  is  the  white,  crystalline  powder 
of  the  glucoheptonlc  acid  salt  of  erythro¬ 
mycin  or  a  mixture  of  two  pr  more  such 
salts.  It  is  freely  soluble  in  water,  alco¬ 
hol,  and  methyl  alcohol.  It  ts  slightly 
soluble  in  acetone  and  chloroform,  but 
is  practically  insoluble  in  ether.  It  is  so 
purified  and  dried  that: 

(i)  It  contains  not  less  than  600  micro¬ 
grams  of  erythromycin  base  per  milli¬ 
gram,  calculated  on  an  anhydrous  basis. 

<ii)  It  is  sterile. 

(iil)  It  is  nontoxic. 

(iv)  It  is  nonpyrogenic. 

(V)  It  contains  no  histamine  nor  his- 
tamine-like  substances. 

(vi)  Its  moisture  content  is  not  more 
than  5.0  percent. 

(vii)  Its  pH  in  an  aqueous  solution 
containing  25  milligrams  per  milliliter 

^  is  not  less  than  6.0  nor  more  than  8.0. 


(viii)  It  gives  a  positive  identity  test 
for  erythromycin  glucoheptonate. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3(b)  of  this  chapter.  Its  expira¬ 
tion  date  is  12  months. 

(3)  Request  for  certification.  In  addi¬ 
tion  to  the  requirements  of  §  148.4  of  this 
chapter,  each  such  request  shall  contain: 

(i>  Results  of  tests  and  assays  on  the 
batch  for  potency,  sterility,  toxicity,  py¬ 
rogens,  histamine,  moisture,  pH,  identity, 
and  crystallinity. 

(ii)  Samples  required: 

(a)  For  all  tests  except  sterility:  10 
packages,  each  containing  not  less  than 
500  milligrams. 

(b)  For  sterility  testing:  10' packages, 
each  containing  approximately  500  milli¬ 
grams. 

(4)  Fees.  $10.00  for  each  container 
in  accordance  with  subparagraph  (3)  (ii) 
(a)  of  this  paragraph;  $10.00  for  all 
samples  submitted  in  accordance  with 
subparagraph  (3)  (ii)  (b)  of  this  para¬ 
graph. 

(b)  Tests  and  methods  of  assay — 

(1)  Potency.  Use  any  of  the  following 
procedures: 

(i)  Microbiological  assay.  Proceed  as 
directed  in  §  148e.l(b)  (1)  (i) . 

(ii)  Spectrophotometric  assay .  Trans¬ 
fer  approximately  100  milligrams  of 
erythromycin  glucoheptonate,  accurate¬ 
ly  weighed,  to  a  500-mililiter  volumetric 
fiask.  Dissolve  with  distilled  water,  add 
50  milliliters  of  methyl  alcohol,  and  di¬ 
lute  to  500  milliliters  with  distilled  water. 
Mix  well,  and  proceed  as  directed  in 
§  148e.l(b)  (1)  (ii)(c),  using  the  follow¬ 
ing  calc^ation: 


Sample  absorbance 

—Sample  blank  absorbance  1,000 

Sample  weight  In  milligrams  ^  Standard  factor  K 


= Micrograms  of  erythromycin 
base  per  milliliter. 


(2)  Sterility.  Use  500  milligrams 
from  each  container  tested,  and  proceed 
as  directed  in  8  141a.2  of  this  chapter, 
except  that  neither  the  penicillinase  nor 
the  control  tube  is  used  in  the  test  for 
bacteria. 

(3)  Pyrogens.  Proceed  as  directed  in 

§  141a.3  of  this  chapter,  using  a  test  dose 
of  1  milliliter  per  kilogram  of  a  sterile, 
pyrogen-free  U.S.P.  saline  test  solution 
containing  50  milligrams  of  erythromy¬ 
cin  base  per  milliliter.  \ 

(4)  Toxicity.  Proceed  as  directed  in 
§  141a.4  of  this  chapter,  using  a  test  dose 
of  0.5  milliliter  of  a  sterile  U.S.P.  saline 
test  solution  containing  2  milligrams  of 
erythromycin  base  per  milliliter. 

(5)  Histamine.  Proceed  as  directed  in 
§  141b.l05  of  this  chapter,  using  a  test 
dose  of  1  milliliter  per  kilogram  of  a 
sterile  saline  test  solution  containing  3 


milligrams  of  erythromycin  activity  per 
milliliter. 

(6)  Moisture.  Proceed  as  directed  in 
8  141a.26(e)  of  this  chapter. 

(7)  pH.  Proceed  as  directed  in  8  141a. 
5(b)  of  this  chapter,  using  a  concentra¬ 
tion  of  25  milligrams  per  milliliter. 

(8)  Crystallinity.  Proceed  as  directed 
in  8  141a.5(c)  of  this  chapter. 

(9)  Identity.  Proceed  as  directed  in 
8  148e.l(b)  (6),  except  compare  the  in¬ 
frared  absorption  spectrum  with  that  of 
an  authentic  sample  of  erythromycin 
glucoheptonate. 

§  148e.4  Erythromycin  lactobionate. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strerigth,  qual¬ 
ity,  and  purity.  Enrthromycin  lactobio¬ 
nate  Is  the  white  or  slightly  yellow, 
crystalline  lactobionate  salt  of  erythro¬ 


mycin.  It  is  freely  soluble  in  water, 
alcohol,  and  methyl  alcohol.  It  is 
slightly  soluble  In  acetone  and  chloro¬ 
form,  and  is  practically  insoluble  in 
ether.  It  is  so  purified  and  dried  that: 

(1)  It  contains  not  less  than  600  mi¬ 
crograms  of  erythromycin  base  per  milli¬ 
gram,  calculated  on  an  anhydrous  basis. 

(ii)  It  is  sterile. 

(iii)  It  is  nonpsrrogenic. 

(iv)  It  is  nontoxic. 

(v)  It  contains  no  histamine  nor  his¬ 
tamine-like  substances. 

(vi)  Its  moisture  content  is  not  more 
than  5  percent. 

(vii)  Its  pH  is  not  less  than  6.5  nor 
more  than  7.5. 

(viii)  It  gives  a  positive  identity  test 
for  erythromycin  lactobionate. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  (b)  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  8  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(1)  Results  of  tests  and  assays  on  the 
batch  for  potency,  sterility,  toxicity,  py¬ 
rogens,  histamine,  moisture,  pH,  crys- 
tallini^,  and  Identity. 

(ii)  Samples  required: 

(a)  For  all  tests  except  sterility:  10 
packages,  each  containing  approximately 
500  milligrams. 

(b)  For  sterility  testing:  10  packages, 
each  containing  approximately  500  mil¬ 
ligrams. 

(4)  Fees.  $10.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)(ii)(a)  of  this  paragraph; 
$10.00  for, all  samples  submitted  in  ac¬ 
cordance  with*  subparagraph  (3)  (ii)  (b) 
of  this  paragraph. 

(b)  Tests  and  methods  of  assay — 
(1)  Potency.  Proceed  as  directed  in 
8  148e.l(b)(l). 

(2)  Sterility.  Using  500  milligrams 
from  each  container  tested,  proceed  as 
directed  in  8  141a.2  of  this  chapter,  ex¬ 
cept  that  neither  penicillinase  nor  the 
control  tube  is  used  In  the  test  for 
bacteria. 

(3)  Pyrogens.  Proceed  as  directed  in 
§  141a.3  -Of  this  chapter,  using  as  a  test 
dose  1.0  milliliter  per  kilogram  of  a 
sterile,  pyrogen-free  U.S.P.  saline  test 
solution  containing  50  milligrams  of 
erythromycin  base. 

(4)  Toxicity.  Proceed  as  directed  in 
8  141a.4  of  this  chapter,  using  as  a  test 
dose  0.5  milliliter  of  a  sterile  U.S.P. 
saline  test  solution  containing  3  milli¬ 
grams  of  erythromycin  base  per  milli¬ 
liter. 

(5)  Histamine.  Proceed  as  directed 
in  8  141b.l05  of  this  chapter,  adminis¬ 
tering  a  test  dose  of  1  milliliter  per 
kilogram  of  a  sterile  distilled  water  so¬ 
lution  containing  3  milligrams  per  milli¬ 
liter. 

(6)  Moisture.  Proceed  as  directed  in 
§  141a.26(e)  of  this  chapter. 

(70  pH.  Proceed  as  directed  in  §  141- 
a.5(b)  of  this  chapter,  using  a  concen¬ 
tration  of  50  milligrams  of  erythromy¬ 
cin  base  per  milliliter. 

(8)  Identity.  The  infrared  absorp¬ 
tion  in  the  spectrum  from  2  microns  to 
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12  microns  of  a  liquid  petrolatum  disper¬ 
sion  compares  qualitatively  to  that  of  a 
similarly  prepared  authentic  erythro¬ 
mycin  lactobionate  sample. 

(9)  Crystallinity.  Proceed  as  direct- 
“ed  in  §  141a.5(c)  of  this  chapter. 

§  148e.5  Erythromycin  estolate. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity^  strength, 
quality,  and  purity.  Ersrthromycin  esto¬ 
late  is  the  lauryl  sulfate  salt  of  the 
propionyl  ester  of  a  kind  of  erythromy-, 
cin  or  a  mixture  of  two  or  more  such 
salts.  It  occurs  as  the  white  crystalline 
powder.  It  is  soluble  in  alcohol,  methyl 
alcohol,  acetone,  and  chloroform,  but  is 
practically  insoluble  in  water.  It  is  so 
purified  and  dried  that: 

(1)  It  contains  not  less  than  600  micro¬ 
grams  of  erythromycin  base  activity  per 
milligram,  calculated  on  an  anhydrous 
basis. 

(ii)  It  is  nontoxic. 

(iii)  Its  moisture  content  is  not  more 
than  5  percent. 

(iV)  Its  pH  is  not  less  than  4.5  nor 
more  than  7.0. 

(V)  It  gives  positive  identity  tests  for 
er3d;hromycin  estolate. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
S  148.3(b)  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on  Uie 
batch  for  potency,  toxicity,  moisture,  pH, 
identity,  and  crystallinity. 

(ii)  Samples  of  the  batch:  A  mini¬ 
mum  of  10  containers,  each  containing 
not  less  than  500  milligrams. 

(4)  Fees.  $4.00  for  each  container  in 
the  sample  submitted  in  accordance  with 
subdivision  (3)  (ii)  of  this  paragrc^h. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Use  either  of  the  following  pro¬ 
cedures: 

(1)  Microbiological  plate  assay — Pro¬ 
ceed  as  directed  in  §  148e.2(b)  (1)  (i)  > 
using  IM  potassium  phosphate  buffer, 
pH  8,  in  lieu  of  distilled  water  to  prepare 
the  sample. 

(ii)  Spectrophotometric  assay — (o) 
Reagents — (1)  Alkali  reagent:  Dissolve 
42  grams  of  tribasic  sodium  phosphate, 
dodecahydrate  (Na3P04’12H20)  in  125 
milliliters  of  0.517  sodium  hydroxide,  and 
add  100  milliliters  of  distilled  water. 
Heat  on  a  steam  bath  until  solution  re¬ 
sults.  Cool  and  dilute  to  250  milliliters 
with  distilled  water.  Filter  before  use. 

(2)  0.51V  sulfuric  acid. 

(3)  0.51V  sodium  hydroxide. 

(4)  Methyl  alcohol  (anhydrous), 
reagent  grade. 

(5)  0.5  percent  potassium  phosphate 
buffer  (pH  7.0) :  Dissolve  13.55  grams 
of  KH2PO4  and  27.20  grams  of  K2HPO4 
in  5  liters  of  distilled  water.  Dilute  to  9 
liters,  and  mix  well. 

(6)  Ersrthromycin  working  standard 
buffered  solution:  Dry  approximately  70 
milligrams  of  erythromycin  working 
standard  for  3  hours  at  60”  C.  and  a 
pressure  of  5  millimeters  or  less.  De¬ 
termine  the  dry  weight  and  transfer  to  a 
500-milliliter  volumetric  flask.  Dissolve 


ifl  200  milliliters  of  methyl  alcohol,  and 
dilute  to  500  milliliters  with  0.5  percent 
potassium  phosphate  buffer,  pH  7.0. 
This  solution  may  be  used  for  1  week  if 
it  is  kept  in  a  refrigerator. 

(b)  Apparatus.  A  suitable  spectro¬ 
photometer  equipped  with  a  hydrogen 
lamp  source  of  ultraviolet  radiation,  and 
matched,  rectangular  1 -centimeter  silica 
cells. 

(c)  Standard  erythromycin  factor. 
Transfer  a  10-milliliter  aliquot  of  the 
erythromycin  reference  standard  buf¬ 
fered  solution  to  each  of  four  25-milliliter 
volumetric  flasks.  Pipette  1.0  milliliter 
of  0.5iV  sulfuric  acid  into  two  of  the 
flasks,  mix  well,  and  set  aside  at  room 
temperature  for  60  minutes.  Pipette  2.0 
milliliters  of  alkali  reagent  into  the  other 
two  flasks,  mix  well,  and  heat  in  a  60”  C. 
constant  temperature  water  bath  for  15 


minutes.  After  heating,  transfer  the 
flasks  to  an  ice  water  bath  and  cool 
rapidly  to  room  temperature.  Dilute  to 
25  miUiliters  with  distilled  water  and  mix 
well.  Determine  the  absorbance  of  these 
solutions  at  236  millimicrons,  using  dis¬ 
tilled  water  in  the  reference  cell.  After 
the  two  acid-treated  solutions  have  re¬ 
acted  for  60  minutes,  pipette  1.0  milliliter 
of  0.5iV  sodiiun  hydroxide  into  each  flask. 
Pipette  2  milliliters  of  the  alkali  reagent 
into  the  flasks  and  heat  in  a  60”  C.  con¬ 
stant-temperature  water  bath  for  15 
minutes.  Cool  rapidly  to  room  tempera¬ 
ture  and  dilute  to  25  milliliters  with  dis¬ 
tilled  water.  Determine  the  absorbance 
of  these  standard  blank  solutions  at  236 
millimicrons,  using  distilled  water  in  the 
reference  cell. 

Calculation: 


standard  absorbance— Standard  blank  absorbance 
MUligrams  of  standard  ^ 


1,000 


'Standard  potency 


= Standard  factor  K. 


(d)  Sample  preparation.  Transfer  approximately  100  milligrams  of  sample, 
accurately  weighed,  to  a  500-milliliter  volumetric  flask.  Dissolve  in  200  milliliters 
of  methyl  alcohol,  and  immediately  dilute  to  500  milliliters  with  0.5  percent  potas¬ 
sium  phosphate  buffer  (pH  7.0) .  Mix  well.  Proceed  as  outlined  in  subsection  (c) 
of  this  subdivision,  except  use  the  following  formula : 


Sample  absorbance 
—  Sample  blank  absorbance 


1.000 


= Micrograms  erythromycin 


sample  weight  in  milligrams  ^Standard  factor  K  p^j.  mUllgram. 


(2)  Toxicity.  Proceed  as  directed  in 
§  141d.305(b)  of  this  chapter,  except  to 
administer  orally  0.5  milliliter  of  a  sus¬ 
pension  containing  20  milligrams  of 
erythromycin  base  per  mililiter  in  a  5 
percent  acacia  solution. 

(3)  Moisture.  Proceed  as  directed  in 
§  141a.26(e)  of  this  chapter. 

(4)  pH.  Proceed  as  directed  in 
§  141a.5(b)  of  4hls  chapter,  except  pre¬ 
pare  the  sample  in  the  following  man¬ 
ner:  Dissolve  1  gram  in  5  milliliters  of 
absolute  ethyl  alcohol  and  then  add  19 
milliliters  of  distilled  water. 

(5)  Crystallinity.  Proceed  as  di¬ 
rected  in  §  141a.5(c)  of  this  chapter. 

(6)  Identity  test.  Proceed  as  directed 
in  §  148e.l(b)  (6),  except  cxxnpare  the 
infrared  absorption  spectrum  with  that 
of  an  authentic  sample  of  erythromycin  • 
estolate. 

§  148e.6  Erythromycin  stearate. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Erythromycin  stea¬ 
rate  is  the  odorless  ^  white  or  slightly 
yellow  crystals  or  powder  of  the  stearic 
acid  salt  of  erythromycin.  It  is  practi¬ 
cally  insoluble  in  water  but  is  soluble  in 
alcohol,  methyl  alcohol,  chloroform,- and 
ether.  It  is  so  purifled  and  dried  that: 

(1)  It  contains  the  equivalent  of  not 
less  than  500  micrograms  of  erythromy¬ 
cin  base  per  milligram,  calculated  on  an 
anhydrous  basis. 

(ii )  It  is  nontoxic.  * 

(iii)  Its  moisture  content  is  not  more 
than  5.0  percent. 

(iv)  Its  pH  is  not  less  than  7.0  nor 
more  than  10.0. 

(v)  It  gives  positive  identity  tests  for 
erythromycin  stearate. 

(2)  Labeling.  It  shall  be  lab^ed  in 
accordance  with  the  requirements  of 


§  148.3(b)  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  ttie  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall  con¬ 
tain: 

(1)  Results  of  tests  and  assays  on  the 
batch  for  potency,  toxicity,  moisture,  pH, 
and  identity. 

(ii)  Samples  required:  A  minimum  of 
10  containers,  each  consisting  of  500 
milligrams. 

(4)  Fees.  $4.00  for  each  container  in 
the  sample  submitted  in  accordance 
with  subparagraph  (3)  (ii)  of  this  para¬ 
graph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  §  148e.l 
(b)  (1)  (i),  except  prepare  the  sample  in 
the  following  manner:  Dissolve  50  milli¬ 
grams,  accurately  weighed,  in  sufficient 
absolute  methyl  alcohol  to  give  a  con¬ 
centration  of  1  milligram  per  milliliter. 

(2)  Toxicity.  Proceed  as  directed  in 
§  141d.305(b)  of  this  chapter,  except  ad¬ 
minister  orally  0.5  milliliter  of  a  suspen¬ 
sion  containing  80  milligrams  (potency) 
per  milliliter,  prepared  by  grinding  the 
sample  in  sterile  distilled  water,  using  1 
drop  of  polysorbate  80  per  3  grams  of 
sample. 

(3)  Moisture  content.  Proceed  as  di¬ 
rected  in  §  141a.26(e)  of  this  chapter. 

(4)  pH.  Proceed  as  directed  in 
§  141a.5(bi|  of  this  chapter,  using  a  1 
percent  slurry  of  erythromycin  stearate 
in  water. 

(5)  Identity.  Proceed  as  directed  in 
S  148e.l(b)  (6),  except  compare  qualita¬ 
tively  the  infrared  absorption  spectrum 
with  that  of  an  authentic  sample  of  ery¬ 
thromycin  stearate. 

(6)  Crystallinity.  Proceed  as  directed 
in  S  141a.5(c)  of  this  chapter. 
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§  148e.7  EryUiromycin  ethylsuccinate. 

(a)  Requirements  for  certification — 

( 1 )  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Erythromycin  ethyl- 
succinate  is  the  white,  odorless,  crystal¬ 
line  ethylsuccinate  salt  of  erythromycin. 

It  is  so  purified  and  dried  that: 

(1)  It  contains  the  equivalent  of  not 
less  than  765  micrograms  of  erythromy¬ 
cin  base  per  milligram,  calculated  on  an 
anhydrous  basis. 

(ii)  It  is  sterile. 

(iii)  It  is  nontoxic. 

(iv)  Its  moisture  content  is  not  more 
than  2.0  percent. 

(v)  Its  pH  is  not  less  than  4.5  and  not 
more  than  7.0. 

(Vi)  It  gives  a  positive  identity  test 
for  erythromycin  ethylsuccinate. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3(b)  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  Certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(1)  results  of  tests  and  assays  on  the 
batch  for  potency,  sterility,  toxicity, 
moisture,  pH,  identity,  and  crystallinity. 

(ii)  Samples  required: 

(a)  For  all  teste  except  sterility:  10 
packages,  each  containing  approximately 
equal  portions  of  not  less  than  500  milli¬ 
grams. 

(b)  For  sterility  testing:  10  immediate 
containers. 

(4)  Fees.  $4.00  for  each  package  sub¬ 
mitted  in  accordance  with  subparagraph 
(3)  (ii)  (a)  of  this  paragraph;  $10.00  for 
all  immediate  containers  submitted  in 
accordance  with  subparagraph  (3)  (ii) 
(b)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  §  148e.l 
(b)  (1)  (i) ,  except  prepare  the  sample  in 
the  following  manner:  Dissolve  ap¬ 
proximately  50  milligrams,  accurately 
weighed,  in  sufficient  absolute  methyl 
alcohol  to  give  a  concentration  of  1  mil¬ 
ligram  of  erythromycin  base  per  milli¬ 
liter.  Further  dilute  in  O.IM  potassium 
phosphate  buffer.  pH  8.0. 

(2)  Sterility.  Using  approximately 
500  milligrams  from  each  container 
tested,  proceed  as  directed  in  §  141a.2  of 
this  chapter,  except  that  neither  penicil¬ 
linase  nor  the  control  tube  is  used  in  the 
test  for  bacteria. 

(3)  Toxicity.  Proceed  as  directed  in 
§  141d.305(b)  of  this  chapter,  except  ad¬ 
minister  orally  0.5  millilite)'  of  a  sterile 
suspension  prepared  by  grinding  the 
sample  with  sterile  distilled  water  and  1 
drop  of  polysorbate  80  per  3  grams  of 
sample. 

*(4)  Moisture.  Proceed  as  directed  in 
§  141a.26(e)  of  this  chapter. 

'(5)  pH.  Proceed  as  directed  in 
§  141a.5(b)  of  this  chapter,  using  a  1.0 
percent  suspension  in  water. 

(6)  Identity.  Using  a  suitable  spec¬ 
trophotometer  with  0.1-millimeter  cells, 
scan  the  infrared  absorption  spectnun' 
between  2  microns  and  12.5  microns  of 
a  5  percent  chloroform  solution  of  ery¬ 
thromycin  ethylsuccinate.  The  absorp¬ 
tion  spectrum  compares  qualitatively  to 


that  of  an  authentic  sample  of  erythro¬ 
mycin  ethylsuccinate. 

(6)  Crystallinity.  Proceed  as  directed 
in  §  141a.5(c)  of  this  chapter. 

§  148e.8  Erythromycin  sulfate. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Erythromycin  sulfate 
is  the  sulfate  salt  of  ersrthromycin.  It  ■ 
is  an  odorless,  practically  white,  crystal¬ 
line  powder.  It  is  so  purified  and  dried 
that: 

(1)  It  contains  the  equivalent  of  not 
less  than  840  milligrams  of  erythromycin 
base  per  milligram,  calculated  on  an  an¬ 
hydrous  basis. 

(ii)  Its  moisture  content  is  not  more 
than  7.0  percent. 

(iii)  Its  pH  in  a  solution  containing  10 
milligrams  per  milliliter  is  not  less  than 
4.5  and  not  more  than  6.5. 

(iv)  It  gives  a  positive  identity  test 
for  erythromycin  sulfate. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3(b)  of  this  chapter.  Its  expira¬ 
tion  date  is  12  months. 

(3)  Request  for  certification.  In  addi¬ 
tion  to  the  requirements  of  §  148.4  of  this 
chapter,  each  such  request  shall  contain: 

(1)  Results  of  teste  and  assays  on  the 
batch  for  potency,  moistiire,  pH,  and 
identity. 

(ii)  Samples  required:  10  containers, 
each  consisting  of  500  milligrams. 

(4)  Fees.  $4.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  of  this  paragraph.  ^ 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  §  148e.l 
(b)  (1)  (i),  except  prepare  the  sample  in 
the  following  manner:  Dissolve  approxi¬ 
mately  50  milligrams,  accurately 
weighed,  in  sufficient  absolute  methyl 
alcohol  to  give  a  concentration  of  1.0  mil¬ 
ligram  per  milliliter. 

(2)  Moisture.  Proceed  as  directed  in 
§  141a.5(a)  of  this  chapter. 

(3)  pH.  Proceed  as  directed  in  §141 
a.5(b)  of  this  chapter,  using  a  concentra¬ 
tion  of  10  milligrams  per  milliliter. 

(4)  Identity.  Use  the  following  pro¬ 
cedures: 

(i)  Erythromycin.  Proceed  as  di¬ 
rected  in  §  148e.l(b)  (1),  (6).  The  in¬ 
frared  absorbtion  spectrum  compares 
qualitatively  to  that  of  a  similarly  pre¬ 
pared  authentiQ  sample  of  erythromycin 
sulfate. 

§  148e.9  Erythromycin  ethylsuccinate 
dental  powder. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Erythromycin  eth¬ 
ylsuccinate  dental  powder  is  a  dry  mix¬ 
ture  of  crystalline  erythromycin  eth¬ 
ylsuccinate,  with  or  without  sulfanila¬ 
mide,  and  with  or  without  one  or  more 
suitable  and  harmless  diluents  and  fia- 
vorings.  Each  vial  contains  the  equiva¬ 
lent  of  not  less  than  10  milligrams  of 
erythromycin  base.  It  is  .sterile.  Its 
moisture  content  is  not  more  than  1.0 
percent.  The  crystalline  erythromycin 
ethylsuccinate  used  conforms  to  the  re¬ 
quirements  of  S  148e.7(a)  (1).  Each 
other  ingredient  used,  if  its  name  is 


recognized  in  the  U.S.P.  or  NJ*.,  con¬ 
forms  to  the  standards  prescribed 
therefor  by  such  official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  teste  and  assays  on: 

(a)  The  erythromycin  ethylsuccinate 
used  in  making  the  batch  for  potency, 
toxicity,  moisture,  pH,  identity,  and 
crystallinity. 

•  (b)  The  batch  for  potency,  sterility, 
and  moisture. 

(ii)  Samples  required: 

(o)  The  ersrthromycin  ethylsuccinate 
used  in  making  the  batch:  10  containers, 
each  consisting  of  500  milligrams. 

(b)  The  batch: 

(1)  For  all  teste  except  sterility:  A 
minimum  of  30  immediate  containers. 

(2)  For  sterility  testing:  10  immedi¬ 
ate  containers. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  immediate 
container  of  each  containing  5  grams. 

(4)  Fees.  $4.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  (o)  and  (c)  of  this  para¬ 
graph;  $0.75  for  each  container  sub¬ 
mitted  in  accordance  with  subparagraph 

(3)  (ii)  (b)  (i)  of  this  paragraph;  $10.00 
for  all  containers  submitted  in  accord¬ 
ance  with  subparagraph  (3)  (ii)  (b)  (2> 
of  this  paragraph. 

(b)  Tests  and  methods  of  assay — 
(1)  Potency.  Proceed  as  directed  in 
§  148e.l(b)  (1),  using  an  appropriate 
number  of  immediate  containers  (usually 
10)  to  prepare  the  sample  for  assay.  Its 
potency  is  satisfactory  if  it  contains  the 
equivalent  of  not  less  than  90  percent 
and  not  more  than  115  percent  of  the 
number  of  milligrams  of  erythromycin 
activity  that  it  is  represented  to  con¬ 
tain. 

(2)  Sterility.  Use  the  entire  contents 
of  each  container  tested,  and  proceed  as 
directed  in  §  141a.2  of  this  chapter,  ex¬ 
cept  that  neither  penicillinase  nor  the 
control  tube  is  used  in  the  test  for  bac¬ 
teria. 

(3)  Moisture.  Proceed  as  directed  in 
§  141a.5(a)  of  this  chapter. 

§  148e.l0  Erythromycin  for  oral  suspen¬ 
sion. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Erythromycin  for  oral 
suspension  is  a  dry  mixture  of  erythro¬ 
mycin,  with  or  without  suitable  and 
harmless  buffer  substances,  suspending 
and  dispersing  agents,  diluents,  color¬ 
ings,  fiavorings,  and  preservatives.  It 
may  contain  one  or  more  suitable  sul- 
.fonamides.  The  erythromycin  content 
is  not  less  than  40  milligrams  of  eryth¬ 
romycin  base  per  milliliter  of  .the  recon¬ 
stituted  suspension.  The  er3rthromycin 
used  conforms  to  the  requirements  of 
§  148e.l(a)  (1).  Its  moisture  content  is 
not  more  than  2  percent.  Each  other 
substance  used,  if  its  name  is  recognized 
in  the  U.SP.  or  N.P.  conforms  to  the 
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standards  prescribed  therefor  by  such 
official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  §  148.3  of  this  chapter. 
Its  expiration  date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  t^ts  and  assays  on: 

(a)  The  erythromycin  used  in  making 
the  batch  for  potency,  toxicity,  moisture. 
pH.  cnrstalUnity.  and  Identi^. 

(b)  The  batch  for  potency  and 
moisture. 

(ii)  Samples  required: 

(a)  The  er3rthromycln  used  in  making 
the  batch:  Six  containers,  each  consist¬ 
ing  of  500  milligrams. 

(b)  The  batch:  A  minimum  of  five 
immediate  containers. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch,  one  container  each 
consisting  of  5  grams. 

(4)  Fees.  $4.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — 
(1)  Potency.  Use  any  of  the  following 
procedures: 

(i)  Microbiological  assay.  Proceed  as 
directed  in  §  148e.l(b)  (1)  except  prepare 
the  sample  in  the  following  manner: 
Reconstitute  the  drug  as  directed  in  the 
labeling,  and  dilute  an  accurately  meas¬ 
ured  aliquot  (usually  1.0  milliliter)  of  the 
suspension  in  a  100-mllliliter  volumetric 
flask,  using  a  volume-to-volume  mixture 
of  40  parts  reagent  grade  methyl  alcohol 
and  60  parts  of  O.lAf  potassium  phos¬ 
phate  buffer.  pH  8.0. 

(ii) '  Specfrophotometric  assay.  Re¬ 
constitute  the  drug  as  directed  in  the 
labeling,  and  shake  until  a  uniform  sus¬ 
pension  is  obtained.  Proceed  as  di¬ 
rected  in  S  148e.l(b)  (1)  (li),  except  pre¬ 
pare  the  sample  for  assay  as  follows:  If 
the  solution  does  not  contain  a  sulfona¬ 
mide.  transfer  2.0  milliliters  of  the  well- 
shaken  suspension  to  a  1 -liter  volumetric 
flask.  Add  20  milliliters  of  methyl. alco¬ 
hol  to  the  flask  with  swirling  to  dissolve 
the  ersrthromycin  in  the  sample.  Bring 
to  volume  with  distilled  water,  and  miir 
well.  If  the  sample  contains  a  sulfona¬ 
mide,  tranter  2  milliliters  of  reconsti¬ 
tuted  suspension  to  a  125-milliliter  sep¬ 
aratory  funnel.  Add  40  milliliters  of 
chloroform  and  10  milliliters  of  water 
and  shake  for  1  minute.  Collect  chloro¬ 
form  extractive  in  another  separatory 
fiinnel.  Repeat  extractions  with  four 
25-milliliter  portions  of  chloroform. 
Shake  the  combined  chloroform  extrac¬ 
tives  with  10  milliliters  of  water,  and 
filter  the  chloroform  through  a  layer  of 
anhydrous  sodium  sulfate  into  a  250- 
milliliter  beaker.  During  the  filtration, 
evaporate  the  chloroform  filtrate  in  a 
current  of  air  while  wanning  on  a  steam 
bath.  Shake  the  aqueous  portion  with 
two  10-milliliter  portions  of  chloroform 
and  wash  funnel  with  chloroform. 
Evaporate  to  dryness  and  dissolve  resi¬ 


due  in  10  milliliters  of  methyl  alcohol. 
Transfer  the  solution  to  a  l.OOO-milliliter 
volumetric  flask,  and  wash  beaker  with 
10-milliliter  portions  of  methyl  akx^ol. 
Adjust  tb^  volume  to  1,000  milliliters 
with  distilled  water.  Transfer  four  10- 
milliliter  aliquots  of  the  final  solution  to 
each  of  four  25-milliliter  volumetric 
flasks.  To  two  flasks  add  1  milliliter 
0.051V  H2SO4  and  set  aside  at  room  tem¬ 
perature  for  1  hour.  To  the  other  two 
flasks,  add  2  milliliters  of  alkali  reagent 
described  in  §  148e.l(b)  (1)  (ii)  (a)  il) . 
and  heat  in  a  60*  C.  constant  tempera¬ 
ture  bath  for  15  minutes.  Place  the 
flasks  in  an  ice  bath  and  cool  rapidly 
to  room  temperature.  Dilute  to  mark 
with  distilled  water  and  determine  the 
absorbance  at  236  millimicrons  against 
a  sample  of  distilled  water.  After  the 
two  acid-treated  samples  have  reacted 
for  1  hour,  add  1  milliliter  of  0.05N 
NaOH  to  each  flask,  add  2  milliliters  of 
alkali  reagent  described  in  S  148e.l(b) 
(1)  (ii)  (a)  (1 ) ,  and  heat  in  a  60*  C.  con¬ 
stant  temperature  bath  for  15  minutes. 
Place  the  flasks  in  an  ice  bath  and  cool 
rapidly  to  room  temperature.  Dilute  to 
volume  with  distilled  water  and  deter¬ 
mine  the  absorbance  at  236  millimicrons 
against  a  sample  of  distilled  water.  Use 
these  absorbance  readings  as  the  sample 
blank.  Calculation: 

Sample  absorbance 
—Sample  blank  absorbance 

Standard  factor  K 

=MllllgramB  erythromycin  base  per  mUll- 
liters  of  reconstituted  suspension. 

The  erjrthromycin  content  is  satisfac¬ 
tory  only  if  it  is  not  less  than  90  percent 
nor  more  than  115  percent  of  label  claim. 

(2)  Moisture.  Proceed  as  directed  in 
§  146a.26(e)  of  this  chapter,  using  the 
dry  powder. 

§  14£e.ll  Erythromycin  ethylcarbonate 

for  oral  suspension. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength,  quaU 
ity,  and  purity.  Erythromycin  ethylcar¬ 
bonate  for  oral  suspension  is  a  dry  mix¬ 
ture  of  ersrthromycin  ethylcarbonate, 
with  or  without  suitable  and  harmless 
buffer  substances,  suspending  and  dis¬ 
persing  agents,  diluents,  colorings,  fla¬ 
vorings,  and  preservatives.  It  may  con¬ 
tain  one  or  more  suitable  sulfonamides. 
The  erythromycin  ethylcarbonate  con¬ 
tent  is  not  less  than  40  milligrams  of 
erythromycin  base  per  milliliter  of  the 
reconstituted  suspension.  Its  moisture 
content  is  not  more  than  2.0  percent. 
When  reconstituted  as  directed  in  the 
labeling,  its  pH  is  not  less  than  6.5  and 
not  more  than  8.0.  The  ersrthromycin 
ethylcarbonate  used  conforms  to  the 
requirements  of  S  148e.2(a)  (1).  Each 
other  substance  used,  if  its  name  is  recog¬ 
nized  in  the  UJSP.  or  N.F.,  conforms  to 


the  standards  prescribed  therefor  by 
such  official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
S  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  Uie- requirements  of  S  148.4  of 

chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  Ersrthromycin  ethylcarlwnate  used 
in  making  the  batch  for  potency,  toxicity, 
moisture,  pH.  crystallinity,  and  identity. 

(b)  The  batch  for  potency  and  mois¬ 
ture. 

(ii)  Samples  required: 

(a)  Erythromycin  ethylcarbonate  used 
in  making  the  batch:  10  containers,  each 
containing  500  milligrams. 

(b)  The  batch:  A  minimum  of  6  im-  • 
mediate  containers. 

(c)  In  case  of  an  initial  request  for 
c^idfication,  each  ottier  ingredient  used 
in  making  the  batch :  One  container  con¬ 
sisting  of  5  grams. 

(4)  Fees.  $4.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Use  any  ot  the  following  pro¬ 
cedures: 

(i)  Microbiological  assay.  Proceed  as 
directed  in  S  148e.2(b)  (1)  (i) ,  except  pre¬ 
pare  the  sample  in  the  following  man¬ 
ner:  Reconstitute  the  suspension  as  di¬ 
rected  in  the  labeling.  Place  1  milliliter 
to  5  milliliters  of  an  acciurately  measured 
volume  of  the  oral  suspension  in  a  100- 
mUliliter  volumetric  flask  and  dissolve 
in  40  milliliters  of  reagent  grade  methyl 
alcohoL  Bring  to  volume  with  O.lilf 
potassium  phosphate  buffer,  pH  8.0,  and 
mix  weU.  Hydrolyze  either  in  a  60*  C. 
water  bath  for  3  hours  or  keep  at  room 
temperature  for  16-18  hours.  Make 
subsequent  dilutions  in  O.IM  potassium 
phos]>hate  buffer,  pH  8.0. 

(ii)  Spectrophotometric  assay.  Pro¬ 
ceed  as  directed  in  S  148e.l(b)  (1)  (ii), 
except  prepare  the  sample  in  the  follow¬ 
ing  manner:  Reconstitute  as  directed  in 
the  labeling  and  transfer  5  milliliters 
of  the  well-shaken  suspension  (for  the  5- 
milliliter  bottle,  pour  the  entire  suspen¬ 
sion  contents)  into  a  1,000-miUiliter  vol¬ 
umetric  flask  and  add  400  milliliters  of  a 
50  percent  methyl  alcohol-50  percent 
distilled  water  solution.  Shake  until 
the  suspension  dissolves,  dilute  to  1,000 
milliliters  with  distilled  water,  and  mix 
well.  Allow  the  solution  to  stand  at 
room  temperature  for  0.5  hour  to  1.5 
hours.  Further  dilute  50  milliliters  to 
100  milliliters  with  10  percent  methyl 
alcohol,  and  again  mix  well.  Proceed  as 
directed  in  S  148e.l(b)  (1)  (ii)  (c),  using 
the  following  calculations: 

(a)  Suspension  containing  more  than 
5  milliliters  per  bottle : 


(Sample  absorbance— Sample  blank  absorbance) 
1.25  X  Factor  K 


= Milligrams  of  erythromycin 
base  per  mUliliter. 


(b)  Samples  containing  5  milliliters  or  less  per  bottle : 

Sample  reading— Sample  blank 

- - - 0.25  X  factor  K - =lfilllgram8  of  erythromycin  base  per  bottle. 
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The  erythromycin  ethylcarbonate  con¬ 
tent  is  satisfactory  if  it  is  not  less  ttian 
90  percent  and  not  more  than  115  per¬ 
cent  of  the  number  of  milligrams  that  it 
is  represented  to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
§  141a.26(e)  of  this  chapter. 

(3)  pH.  Proceed  as  directed  in 
§  141a.5(b)  of  this  chapter,  using  the 
suspension  prepared  as  directed  in  its 
labeling. 

§  148e.l2  Erythromycin  estolate  for  oral 
suspension. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Erythromycin  estolate 

•  for  oral  suspension  is  a  dry  mixture  of 
erythrcwnycin  estolate,  with  or  without 
suitable  and  harmless  buffer  substances, 
suspending  and  dispersing  agents,  dilu¬ 
ents,  colorings,  flavorings,  and  preserva¬ 
tives.  It  may  contain  one  or  more  suit¬ 
able  sulfonamides.  The  erythromycin 
estolate  ccmtent  is  not  less  than  25  milli¬ 
grams  of  erythromycin  base  per  milliliter 
of  the  reconstituted  suspension.  When 
reconstituted  as  directed  in  its  labelings, 
its  pH  is  not  less  than  4.5  and  not  more 
than  7.0.  Its  moisture  content  is  not 
more  than  2.0  percent.  The  erythromy¬ 
cin  estolate  used  conforms  to  §  148e.5(a) 

(1).  Each  other  substance  used,  if  its 
name  is  recognized  in  the  UH.P.  or  N.P., 
conforms  to  the  standards  prescribed 
therefor  by  such  official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  stnd  assays  on: 

(o)  The  erythromycin  estolate  used 

in  making  the  batch  for  potency,  tox¬ 
icity,  moisture,  pH,  crystallinity,  and 
identity. 

(b)  The  batch:  Potency,  moisture, 
and  pH. 

(ii)  Samples  required: 

(a)  The  erythromycin  estolate  used 
in  making  the  batch:  10  immediate  con¬ 
tainers.  each  consisting  of  500  milli¬ 
grams. 

(b)  The  batch:  A  minimum  of  6  im¬ 
mediate  containers. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  container  of 
each,  consisting  of  5  grams. 

(4)  Fees.  $4.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  of  this  paragraph.' 

■  (b)  Tests  and  methods  of  assay — (1) 
Potency.  Use  any  of  •  the  following 
procedures. 

(i)  Microbiological  assay.  Proceed  as 
directed  in  §  148e.ll(b)  (1)  (i). 

(ii)  Spectrophotometric  assay — (o) 
Erythromycin  estolate  without  sulfona¬ 
mides.  Reconstitute  as  directed  in  the 
labeling,  and  transfer  5  milliliters  of  the 
well-shaken  suspension  (for  the  5-milli¬ 
liter  bottle,  pour  the  entire  suspension 
contents)  into  a  1,000 -milliliter  volumet¬ 
ric  flask.  Add  800  milliliters  of  a  50  per¬ 
cent  mixture  of  methyl  alcohol  and  the 
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potassium  phosphate  buffer  solution 
described  in  §  148e.5(b)  (1)  (ii)  (a),  and 
shake  to  dissolve  the  erythromycin  esto¬ 
late.  Dilute  to  1  liter  with  the  methyl 
alcohol-phosphate  buffer  solution,  and 
mix  well.  Hydrolyze  the  erythromycin 
estolate  in  the  solution  to  erythromycin 
either  by  keeping  it  at  room  temperature 
overnight  (approximately  20  hours),  or 


by  keeping  the  sample  in  a  60**  C.  con¬ 
stant-temperature  bath  for  3  hours. 
Transfer  a  50-milliliter  aliquot  of  the 
erythromycin  solution  to  a  lOO-mUliliter 
volumetric  flask.  Dilute  to  100  milli¬ 
liters  with  the  methyl  alcohol-phosphate 
buffer  solution,  and  mix  well.  Proceed 
as  directed  in  §  148e.5(b)  (ii)  (c),  using 
the  following  calculati(Hi: 


Sample  absorbance— Sample  blank  absorbance 
Standard  factor  K 


4 

^5 


= Milligrams  of  erythromycin  base  per 
milliliter  of  suspension. 


The  standard  factor  K  is  derived  as  de¬ 
scribed  in  §  148e.5(b)  (1)  (ii)  (c). 

(b)  Erythromycin  estolate  with  sul¬ 
fonamides.  Reconstitute  as  directed  in 
the  labeling,  and  transfer  2  milliliters  of 
the  well -shaken  suspension  to  a*  125- 
milliliter  separatory  funnel.  Add  10 
milliliters  of  water  and  40  milliliters  of 
chloroform  and  then  shake  for  1  minute. 
Add  5  milliliters  of  10  percent  sodium 
hydroxide  solution  and  shake  for  1  min¬ 
ute.  Allow  the  suspension  to  separate 
into  two  layers.  Collect  the  chloroform 
extractive  in  a  250-milliliter  separatory 
funnel.  Extract  the  alkaline  suspension 
four  more  times  with  25-milliliter  por¬ 
tions  of  chloroform.  Combine  the  chlo¬ 
roform  extractives  in  the  250-mllliliter 
separatory  funnel,  and  wash  the  com¬ 
bined  extractives  with  10  milliliters  of 
water.  Filter  the  washed  chloroform 
through  a  layer  of  anhydrous  sodium 
sulfate  into  a  250-milliliter  beaker.  Ex¬ 
tract  the  10  milliliters  of  wash  water 
with  two  10-milliliter  portions  of  chloro¬ 


form,  and  add  this  to  the  chloroform 
extractives  in  the  beaker,  through  the 
sodiiun  sulfate.  Wash  the  sodium  sulfate 
with  chloroform,  and  collect  the  wash¬ 
ings  in  the  beaker.  Evaporate  the  chlo¬ 
roform  to  dryness  on  a  steam  bath  with 
the  aid  of  a  current  of  air.  Dissolve  the 
residue  in  10  milliliters  of  methyl  alcohol. 
Transfer  the  solution  quantitatively  to 
a  500-milliliter  volumetric  flt^k.  Wash 
the  beaker  with  four  10-milliliter  por¬ 
tions  of  methyl  alcohol  and  transfer  the 
washes  quantitatively  to  the  flask.  Add 
150  milliliters  of  methyl  alcohol,  and 
mix  well.  Dilute  to  500  milliliters  with 
0.5  percent  potassium  phosphate  buffer 
solution  (pH  7.0)  and  mix  well.  Hydro¬ 
lyze  the  erythromycin  estolate  in  the 
solution  to  er3d;hromycin  by  keeping  it 
at  room  temperature  overnight  (approx¬ 
imately  20  hours)  or  by  keeping  the 
sample  in  a  60“  C.  constant-temperature 
bath  for  180  minutes. 

Calculation: 


Sample  absorbance— Sample  blank  absorbance 
Standard  factor  K  x  2.0  ~ 


Milligrams  of  erythromycin  base 
per  milliliter  of  siispension. 


The  standard  factor  K  is  derived  as  de¬ 
scribed  in  §  148e.5(b)  (1)  (ii)  (c) .  The 
erythromycin  estolate  content  is  satis¬ 
factory  if  it  is  not  less  than  90  percent 
nor  more  than  115  percent  of  the  label 
claim. 

(2)  Moisture.  Proceed  as  directed  in 
§  141a.26(e)  of  this  chapter,  using  the 
dry  powder. 

(3)  pH.  Pr<x;eed  as  directed  in 
§  141a.5(b)  of  this  chapter,  using  the 
drug  reconstituted  as  directed  in  its 
labeling. 

§  148e.l3  Erythromycin  ethylsucrinate 
oral  suspension. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Erythromycin 
ethylsuccinate  oral  suspension  is  eryth¬ 
romycin  ethylsuccinate,  with  or  without 
suitable  and  harmless  buffer  substances, 
suspending  and  dispersing  agents,  di¬ 
luents,  colorings,  and  flavorings,  and 
with  or  without  one  or  more  suitable 
preservatives.  It  contains  the  equiva¬ 
lent  of  not  less  than  40  milligrams  of 
erythromycin  base  per  milliliter  of  the 
reconstituted  suspension.  Its  moisture 
content  is  not  more  than  5.0  percent. 
The  crystalline  erythromycin  ethylsuc¬ 
cinate  used  conforms  to  the  require¬ 
ments  of  5  148e.7(a)  (1)  (1),  (iii),  (iv), 
(v),  and  (Vi).  Each  other  substance 
used,  if  its  name  is  recognized  in  the 


U.S  J*.  or  N.P.,  conforms  to  the  standards 
prescribed  therefor  by  such  official 
compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  month.s. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(o)  The  erythromycin  ethylsuccinate 
used  in  making  the  batch  for  potency, 
toxicity,  moisture,  identity,  and  crystal¬ 
linity. 

(b)  The  batch  for  potency  and 
moisture: 

(ii)  Samples  required: 

(o)  The  erythromycin  ethylsuccinate 
used  in  making  the  batch:  10  containers, 
each  consisting  of  500  milligrams. 

(b)  The  batch:  A  minimum  of  5  im¬ 
mediate  containers. 

(c)  In  case  of  an  initial  request  for 
certifleation,  each  other  ingredient  used 
in  making  the  batch:  One  container  of 
each,  consisting  of  5  grams. 

(4)  Fees.  $4.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  of  this  paragraph.' 

■  (b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  dir^ted  in  §  148e.- 
11(b)  (1)  (i).  Its  potency  is  satisfactory 
if  it  contains  not  less  than  90  percent  and 
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not  more  than  115  percent  of  the  number 
of  milligrams  of  ersrthromycin  base  that 
it  is  represented  to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
§  141a.8(b)  of  this  chapter. 

§  148e.l4  Erythromycin  ointment. 

I  a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Erythromycin  oint¬ 
ment  is  erythromycin,  with  or  without 
one  or  more  suitable  and  harmless  pre¬ 
servatives  and  stabilizing  agents,  and 
cortisone  or  a  suitable  derivative  of 
cortisone,  in  a  suitable  and  harmless 
ointment  base.  Each  gram  of  ointment 
contains  not  less  than  10  milligrams  of 
erythromycin  base,  except  if  it* is  for 
ophthalmic  use  each  contains  not  less 
than  5  milligrams  of  erythromycin  base. 
The  moisture  content  is  not  more  than 
1.0  percent.  The  erythromycin  used 
conforms  to  the  standards  prescribed  by 
§  148e.l(a)  (1).  Each  other  substance 
used,  if  its  name  is  recognized  in  the 
U.SP.  or  N.P.,  conforms  with  the  stand¬ 
ards  prescribed  therefor  by  such  official 
compendium. 

(2)  Labeling.  It  shall  be  labeled  in  ac¬ 
cordance  with  the  requirements  of  §  148.3 
of  this-  chapter.  Its  expiration  date  is 
12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  TTie  erythromycin  used  in  making 
the  batch  for  potency,  pH,  moisture, 
crystallinity,  and  identity. 

(b)  The  batch  for  potency  and  mois¬ 
ture. 

(ii)  Samples  required: 

(o)  The  ersrthromycin  used  in  making 
the  batch:  10  packages,  estch  containing 
not  less  than  500  milligrams. 

(b)  The  batch:  A  minimum  of  5  im¬ 
mediate  containers. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each,  consisting  of  not  less  than  5  grams. 

(4)  Fees.  $4.00  for  each  immediate 
container  or  package  submitted  in  ac¬ 
cordance  with  subparagraph  (3)  (ii)  of 
this  paragraph: 

(b)  Tests  and  methods  of  assay — (1) 
Pot  enc  y — (i)  Microbiological  assay. 
Proceed  as  directed  in  §  148e.l(b)  (1)  (i), 
except  prepare  the  sample  by  either  of 
the  following  procedures: 

(o)  Place  1  gram  of  the  ointment, 
accurately  weighed,  in  a  1 -liter  volu¬ 
metric  fiask,  add  50  milliliters  of  per¬ 
oxide-free  ether,  and  shake  until  dis¬ 
solved.  Add  200  milliliters  of  absolute 
methyl  alcohol,  and  mix  thoroughly. 
Fill  to  volume  and  further  dilute  to  the 
reference  point  with  O.lJf  potassium 
phosphate  buffer,  pH  8.0. 

(b)  Place  1  gram  of  the  ointment, 
accurately  weighed,  in  a  high-iQ)eed, 
glass  blending  jar  with  1  milliliter  of 
polysorbate  80  and  100  milliliters  of  abso¬ 
lute  methyl  alcohol  and  blend  for  2  min¬ 
utes  to  3  minutes.  Add  399  milliliters  of 
O.llf  potassivun  phosphate  buffer,  pH  8.0, 
and  blend  again  for  2  minutes  to  3  min¬ 
utes.  Further  dilute  to  the  reference 
point  in  O.lJkf  potassium  phosphate 
buffer,  pH  8.0. 


(ii)  Spectrophotometric  assay — (o) 
Standard  procedure.  Dissolve  50  milli¬ 
grams  of  erythromycin  working  standard 
in  5  milliliters  of  methyl  alcohol  and 
dilute  to  50  milliliters  with  distilled  water 
in  a  suitable  volumetric  fiask.  Transfer 
25  milliliters  to  a  125-milliliter  volumet¬ 
ric  fiask.  Add  90  milliliters  of  petroleum 
ether,  shake  the  mixture  for  1  minute, 
allow  to  separate,  then  draw  the  aqueous 
layer  through  a  pledget  of  cotton  into 
a  200-milliliter  volumetric  fiask.  Repeat 
the  extraction  of  the  petroleum  ether 
with  two  40-milliliter  portions  of  80  per¬ 
cent  aqueous  methyl  alcohol,  withdraw¬ 
ing  each  extractive  through  the  cotton 
into  the  volumetric  fiask.  Add  sufficient 
anhydrous  methyl  alcohol  to  the  fiask 
to  make  a  volume  of  200  milliliters,  and 
mix  well.  To  each  of  four  25-milliliter 
volumetric  flasks,  add  a  5-milliliter  ali¬ 


quot  of  this  solution,  plus  5  milliliters 
of  60  percent  aqueous  methyl  alcohol. 
To  two  fiasks  (blanks)  add  1  milliliter 
of  0.051V  sulfuric  acid,  mix  well,  and  set 
aside  at  room  temperature  for  1  hour. 
At  the  end  of  this  time,  add  1  milliliter 
of  0.05iV  sodium  hydroxide  to  each  of  the 
two  fiasks,  suid  mix  well.  To  the  two 
imtreated  fiasks  (samples)  add  2  milli¬ 
liters  of  distilled  water.  Then  to  all 
fiasks  add  2  milliliters  of  0.051V  sodium 
hydroxide  and  heat  in  a  60*  C.  constant- 
temperature  water  bath  for  15  minutes. 
Place  the  fiasks  in  an  ice  bath,  and  cool 
rapidly  to  room  temperature.  Bring  the 
volume  in  each  fiask  to  25  milliliters  with 
60  percent  aqueous  methyl  alcohol  solu¬ 
tion,  mix  thoroughly,  and  determine  the 
absorbance  at  236  millimicrons,  using 
distilled  water  from  the  same  somce  as 
used  in  the  assay,  in  the  reference  cell. 


standard  absorbance 

—Standard  blank  absorbance  1,000  _  _ 

MiUigraxns  of  standard  ^Potency  of  the  standard  0J=^ctor  K. 

micrograms  per  mUllgram 


(b)  Sample  procedure’.  Determine  two 
separate  samples.  Weigh  accurately 
about  2  grams  (4  grams,  if  it  is  the 
ophthalmic  ointment)  of  the  ointment, 
and  carefully  transfer  the  sample  to  a 
125-milliliter  separatory  funnel.  Add  50 
milliliters  of  petroleum  ether  and  shake 
to  dissolve  the  ointment  base.  Extract 
the  erythromycin  with  three  50-milliliter 
portions  of  80  percent  aqueous  methyl 
alcohol.  Filter  each  extractive  through 
a  pledget  of  cotton  (previously  washed 
with  a  few  milliliters  of  the  methyl 
alcohol  solution)  into  a  200-mUliliter 
volumetric  fiask,  add  sufficient  80  ^rcent 
meUiyl  alcohol  to  make  exactly  200  mil¬ 
liliters,  and  mix  well.  To  each  of  four 
25-milliliter  volumetric  fiasks  add  a 
5-milliliter  aliquot  of  this  solution,  plus 
5  milliliters  of  60  percent  aqueous  methyl 


alcohol.  To  two  fiasks  (blanks)  add  1 
milliliter  of  O.OSiV  sulfuric  acid,  mix  well, 
and  set  aside  at  room  temperature  for  1 
hour.  At  the  end  of  this  time  add  1 
milliliter  of  0.05N  sodium  hydroxide  to 
each  of  the  two  fiasks,  and  mix  well.  To 
the  two  imtreated  fiasks  (samples)  add 
2  milliliters  of  distilled  water.  Then  to 
all  fiasks  add  2  milliliters  of  0.051V  sodium 
hydroxide,  and  heat  in  a  60*  C.  constant 
temperature  bath  for  15  minutes.  Place 
the  fiasks  in  an  ice  bath  and  cool  rapidly 
to  room  temperature.  Bring  the  volume 
in  each  fiask  to  25  milliliters  with  60  per¬ 
cent  methyl  alcohol,  mix  thoroughly,  and 
determine  the  absorbance  at  236  mil¬ 
limicrons,  using  distilled  water  from  the 
same  source  as  used  in  the  assay  in  the 
reference  cell. 


Sample  absorbaace— Sample  blank  absorbance 
Weight  of  ointment  In  grams  x  Factor  K 


= Milligrams  of  erythromycin  base 
per  gram  of  ointment. 


Its  potency  is  satisfactory  if  it  contains 
not  less  than  90.  percent  and  not  more 
than  115  percent  of  the  niunber  of  milli¬ 
grams  that  it  is  represented  to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
§  141a.8(b)  of  this  chapter. 

§  148e.l5  Erythromycin-neomycin  sul¬ 
fate  ointment. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Erythromycin-neomy- 
(^in  sulfate  ointment  is  erythromycin  and 
neomycin  sulfate  in  a  suitable  and  harm¬ 
less  ointment  base.  Each  gram  contains 
not  less  than  5  milligrams  of  erythro¬ 
mycin  and  the  equivalent  of  not  less  than 
3.5  milligrams  of  neomycin  base.  The 
moisture  content  is  not  more  than  1 
percent.  The  erythromycin  used  con¬ 
forms  to  the  standards  prescribed  there¬ 
for  by  §  148e.l(a)  (1).  The  neomycin 
sulfate  used  conforms  to  the  standards 
prescribed  in  §  148i.3(a)  (U  (i) ,  (vi) ,  and 
(vii)  of  this  chapter.  Each  other  sub¬ 
stance  used,  if  its  name  is  recognized  in 
the  UBP.  or  NP.,  conforms  to  the 
standards  prescribed  therefor  by  such 
official  compendium. 


(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  enrthromycin  used  in  making 
the  batch  for  potency,  pH,  moisture, 
crystallinity,  and  identity. 

(b)  The  neomycin  sulfate  used  in 
making  the  batch  for  potency,  pH, 
moisture,  and  identity. 

(c)  The  batch  for  potency  and  mois¬ 
ture. 

(ii)  Samples  required: 

(a)  The  erythromycin  used  in  making 
the  batch :  10  packages,  each  containing 
•not  less  than  500  milligrams. 

(b)  The  neomycin  sulfate  used  in 
making  the  batch:  l(t  packages,  each 
containing  not  less  than  500  milligrams. 

(c)  The  batch:  A  minimum  of  6  im¬ 
mediate  containers. 

(d)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  not  less  than  5  grams. 
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(4)  Fees.  $4.00  for  each  package  suh- 
mitted  in  accordance  with  subparagraph 
<3)(ii)  (a),  (b),  and  id)  of  this  i>ara- 
graph;  $5.00  for  each  container  sub¬ 
mitted  in  accordance  with  subparagraph 
(3)  (ii)  (c)  of  ttiis  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Erythromycin.  Proceed  as 
directed  in  §  148e.l4(b)  (1) .  Its  erythro¬ 
mycin  content  is  satisfactory  if  it  is  not 
less  than  85  percent  and  not  more  than 
120  percent  of  the  number  of  milligrams 
that  it  is  r^resented  to  contain. 

(ii)  Neomycin  sulfate.  Proceed  as 
directed  in  §  148i.3(b)  (1)  of  this  chap¬ 
ter.  Its  neomycin  content  is  satisfac¬ 
tory  if  it  is  not  less  than  85  percent  and 
not  more  than  120  percent  of  the  number 
of  milligrams  that  it  is  represented  to 
contain. 

(2)  Moisture.  Proceed  as  directed  in 
§  141a.8(b)  of  this  chapter. 

§  148e.l6  Erythromycin-polymyxin  B 
sulfate  ointment. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Erythromycin- 
polymincin  B  sulfate  ointment  is  eryth¬ 
romycin  and  polymyxin  B  sulfate  in  a 
suitable  and  harmless  ointment  base. 
Each  gram  shall  contain  not  less  than  5 
milligrams  of  erythromycin  base  and  not 
less  than  5,000  units  of  polymyxin  B 
sulfate.  The  moisture  content  is  not 
more  than  1  percent.  The  crystalline 
erythromycin  used  conforms  to  the 
standards  prescribed  therefor  by  §  148e.l 
(a)(1).  The  poliunyxin  B  sulfate  used 
conforms  to  the  standards  prescribed  by 
§  148p.3(a)(l)  (1),  (Vi).  (vU).  and  (viii) 
of  this  chapter.  Each  other  substance 
used,  if  its  name  is  recognized  in  the 
U.S.F.  or  N.F.,  conforms  to.  the  stand¬ 
ards  prescribed  therefor  by  such  official 
compeftdium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on : 

(a)  The  endliromycin  used  in  making 
the  batch  for  potency,  pH,  moisture, 
crystallinity,  and  identity. 

(b)  The  polymyxin  B  sulfate  used  in 
'  making  the  batch  for  potency,  pH,  mois¬ 
ture,  and  identity. 

(c)  The  batch  for  potency  and  mois¬ 
ture. 

(ii)  Samples  required: 

(a)  The  erythromycin  used  in  making 
the  batch:  10  packages,  each  containing 
not  less  than  500  milligrams. 

(b)  The  polymyxin  B  sulfate  used  in 
making  the  batch:  10  packages,  each 
containing  not  less  than  500  milligrams. 

(c)  The  batch:  Six  immediate  con¬ 
tainers. 

id)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package,  each 
containing  5  grams. 

(4)  Fees.  $4.00  for  each  package  in 
the  samples  submitted  in  accordance 
with  subparagraph  (3)  (ii)  (a) ,  (b) .  and 
id)  of  this  paragraph;  $5.00  for  each 
container  submitted  in  accordance  with 


subparagraph  (3)  (ii)  (c)  of  this  para¬ 
graph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Erythromycin.  Proceed  as 
directed  in  9  148e.l4(b)  (1).  The  eryth¬ 
romycin  content  is  satisfactory  if  it  is  not 
less  than  85  percent  and  not  more  than 
120  percent  of  the  number  of  milligrams 
that  it  is  represented  to  contain. 

(ii)  Polymyxin  B  sulfate.  Proceed  as 
directed  in  §  148p.3(b)  (1)  of  this  chap¬ 
ter.  The  polymyxin  B  sulfate  content  is 
satisfactory  if  it  is  not  less  than  85  per¬ 
cent  and  not  more  than  120  percent  of 
the  number  of  units  that  it  is  represented 
to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
§  141a.8(b)  of  this  chapter. 

§  148e.l7  Erythromycin  estolate  cap¬ 
sules. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Erythromycin  esto¬ 
late  capsules  are  capsules  containing 
erythromycin  estolate,  with  or  without 
suitable  and  harmless  buffer  substances 
and  diluents,  enclosed  in  a  gelatin  cap¬ 
sule.  The  erythromycin  estolate  content 
of  each  capsule  is  equivalent  to  not  less 
than  125  milligrams  of  erythromycin 
base.  The  moisture  content  is  not  more 
than  5  percent.  The  erythromycin  esto¬ 
late  used  conforms  to  the  standards  pre¬ 
scribed  therefor  by  9  148e.5(a)  (1) .  Each 
other  substance  used,  if  its  name  is  rec¬ 
ognized  in  the  UBP.  or  NP.,  conforms  to 
the  standards  prescribed  therefor  by 
such  official  compendium. 

(2)  Labeling.  It  i^all  be  labeled  in 
accordance  with  the  requirements  of 
9  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

<3)  Request  for  certification.  In  addi¬ 
tion  to  the  requirements  of  9  148.3  of  this 
chapter,  each  such  request  shall  contain: 

(i)  Results  of  tests  and  assays  on: 

(o)  The  erythromycin  estolate  used  in 
making  the  batch  for  potency,  toxicity, 
pH,  moisture,  crystallinity,  and  identity. 

(b)  The  batqh  for  potency  and  mois¬ 
ture. 


Proceed  as  directed  in  §  148e.5(b)  (1)  (ii) 
(c)  to  derive  the  standard  factor  K.  Its 
potency  is  satisfactory  if  it  contains  not 
less  than  90  percent  and  not  more  than 
115  percent  of  the  equivalent  niunber  of 
milligrams  of  erythromycin  base  that  it 
is  represented  to  contain. 

j(2)  Moisture.  Proceed  as  directed  in 
§  141a.26(e)  of  this  chapter,  using  250 
milligrams  of  the  powder. 

§  148e.l8  [Reserved] 

§  148e.l9  Erythromycin  glucoheptoiiate 
dental  cones. 

(a)  Requirements  for  certification — 
(I)  Standards  of  identity,'  strength, 
quality,  and  purity.  Erythromycin  glu- 
coheptonate  dental  cones  are  composed 
of  erythromycin  glucoheptonate,  with  or 
without  one  or  more  suitable  and  harm¬ 
less  binders  and  diluents.  The  erythro- 


(a)  The  erythromycin  estolate  used 
in  making  the  batch:  Siix' packages,  each 
containing  not  less  than  500  milligrams. 

(b)  The  batch:  A  minimum  of  30  cap¬ 
sules. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used : 
One  package,  each  containing  not  less 
than  5  grams. 

(4)  Fees.  $4.00  for  each  package 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  (a)  and  it)  of  this  para¬ 
graph;  $0.75  for  each  capsiile  submitted 
in  accordance  with  subparagraph  (3)  (ii) 
(b)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency^ii)  Microbiological  a.ssay. 
Proceed  as  directed  in  9  148e.2(b)  (1)  (i) , 
exc^t  prepare  the  sample  in  the  follow¬ 
ing  manner:  Using  200  milliliters  of 
reagent-grade  methyl  alcohol  and  300 
milliliters  of  lAf  potassium  phosphate 
buffer,  pH  8.0,  blend  a  representative 
number  of  cap^es  in  a  high-speed  glass 
blender  for  2  to  3  minutes. 

(ii)  Spectrophotometric  assay.  Trans-» 
fer  four  250-milligram  capsules  to  a 
1-liter  volumbtric  fiask,  or  transfer  eight 
125-milligram  capsules  to  a  1 -liter  volu¬ 
metric  fiask  (if  necessary,  use  methyl 
alcohol  to  aid  in  the  transfer).  Add 
enough  methyl  alcohol  to  make  400 
milliliters  total.  Mix  well,  and  allow  to 
stand  for  5  minutes  to  allow  soluble  mat¬ 
ter  to  go  into  solution;  then  add  0.5 
percent  potassium  phosphate  buffer,  pH 
7.0,  mix  well,  and  let  stand  for  5  min¬ 
utes.  Dilute  to  1  liter  with  0.5  percent 
potassium  phosphate  buffer,  pH  7.0,  and 
mix  well.  Hydrolyze  the  erythromycin 
estolate  to  erythromycin  either  by  keep¬ 
ing  it  at  room  temperature  overnight 
(approximately  20  hours)  or  by  keeping 
the  sample  in  a  60*’C.  constant-tempera¬ 
ture  bath  for  180  minutes.  Filter  and 
discard  the  first  20  milliliters  of  the  fil¬ 
trate.  Transfer  10  milliliters  of  the 
filtrate  to  a  100-milliliter  volumetric 
fiask  and  fill  to  volume  with  0.5  percent 
potassium  phosphate  buffer,  pH  7.0,  and 
mixture,  in  equal  parts.  Proceed  as 
directed  in  9  148e.5(b)  (1)  (ii)  (c) .  using 
the  following  calculations: 


mycin  glucoheptonate  content  of  each 
cone  is  equivalent  to  not  less  than  5 
milligrams  of  erythromycin  base.  The 
moisture  content  is  not  more  than  1.5 
percent.  The  crystalline  erythromycin 
glucoheptonate  used  conforms  to  the 
standards  prescribed  by  §148e.3(a)(l) 
(i),  (iii),  (Vi),  (vii),  and  (viii).  Each 
other  ingredient  used,  if  its  name  is 
recognized  in  the  U.S.P.  or  N.P.,  con¬ 
forms  to  the  standard  prescribed  therefor 
by  such  official  compendium. 

(2)  Labeling.  It  .shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  addi¬ 
tion  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 


(ii)  Samples  required 


Sample  absorbance 
—  Sample  blank  absorbance 
Standard  factor  K  ' 


20 


Number  of  capsules  used 


= Milligrams  of  erythromycin 
base  per  capsule. 
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PROPOSED  RULE  MAKING 


(a)  The  erythromycin  glucoheptonate 
used  for  potency,  toxicity,  moisture,  pH, 
crystallinity,  and  identity. 

(b)  The  batch  for  potency  and 
moisture. 

(ii)  Samples  required: 

(a)  The  erythromycin  glucoheptonate 
used:  10  packages,  each  containing  500 
milligrams. 

(b)  The  batch:  A  minimum  of  30 
cones. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used: 
One  package,  each  containing  5  grams. 

(4)  Fees.  $4.00  for  each  package  sub¬ 
mitted  in  accordance  with  subparagraph 
(3)  (ii)  (a)  and  (c)  of  this  paragraph: 
$0.75  for  each  cone  submitted  in  accord¬ 
ance  with  subparagraph  (3)  (ii)  (b)  of 
this  paragraph. 


(2)  Moisture.  Proceed  as  directed  in 
§  141a.26(e)  of  this  chapter: 

§  148e.20  Erythromycm  glucoheptonate* 
polymyxin  B  sulfate  for  otic  sohi* 
tion. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Erythromycin  gluco- 
heptonate-polymyxin  B  sulfate  for  otic 
solution  is  a  packaged  combination  of 
one  immediate  container  of  dry  erythro¬ 
mycin  glucoheptonate  powder  and  one 
immediate  container  of  polymyxin  B  sul¬ 
fate  in  a  diluting  fiuid.  It  may  contain 
one  or  more  suitable  local  anesthetic 
agents  and  preservatives.  When  recon¬ 
stituted  as  directed  in  its  labeling,  each 
milliliter  contains  not  less  than  the 
equivalent  of  5  milligrams  of  erythromy¬ 
cin  base  and  not  less  than  10,000  units 
of  polymyxin  B  sulfate.  Its  pH  is  not 
less  than  6.0  and  not  more  than  8.0.  The 
moisture  content  of  the  dry  powder  is 
not  more  than  5.0  percent.  The  crystal¬ 
line  erythromycin  glucoheptonate  used 
conforms  to  the  requirements  of  §  148e.3 

(a)(1)  (i),  (Vi),  (vii),  and  (viii).  The 
polsrmsrxin  B  sulfate  used  conforms  to 
the  requirements  of  §  148p.l(a)  (1)  (i), 

(iii) ,  (iv) ,  and  (v)  of  this  chapter.  Each 
other  ingredient  used,  if  its  name  is  rec¬ 
ognized  in  the  U.SP.  or  N.P.,  conforms 
to  the  standards  prescribed  therefor  by 
such  ofittcial  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 


The  erythromycin  glucoheptonate  con¬ 
tent  is  satisfactory  if  it  contains  not  less 
than  85  percent  and  not  more  than  120 
percent  of  the  number  of  milligrams  that 
it  is  represented  to  contain. 


(b)  Tests  and  methods  of  assay — (1) 
Potency.  Use  either  of  the  following 
procedures: 

(i)  Microbiological  assay.  Proceed  as 
directed  in  §  148e.3(b)  (1) ,  except  prepare 
the  sample  as  follows:  Blend  a  repre¬ 
sentative  number  of  cones  in  500  milli¬ 
liters  of  O.lM-phosphate  buffer,  pH  8. 

(ii)  Spectrophotometric  assay.  Re¬ 
duce  20  dental  cones  to  a  fine  powder, 
transfer  the  powdered  material  to  a  500- 
milliliter  volumetric  flask,  and  add  400 
milliliters  of  distilled  water.  Shake, 
and  let  stand  for  about  5  minutes  to 
allow  soluble  matter  to  go  into  solution. 
Dilute  to  500  milliliters  with  distilled 
water,  and  shake  well.  Proceed  as  di¬ 
rected  in  §  148e.l(b)  (1)  (ii)  (c),  using  the 
following  calculation: 


(a)  The  enrthromycin  glucoheptonate 
used  in  making  the  batch  for  potency, 
moisture,  pH.  crystallinity,  and  identity. 

(b)  The  polsrmsrxin  B  sulfate  used  in 
making  the  batch  for  potency,  moisture, 
pH.  and  identity. 

(c)  The  batch  fm-  potency.  pH  and  for 
moisture  content  of  the  erythromycin 
glucoheptonate  dry  powder. 

(ii)  Samples  required: 

(a)  The  erythnanycin  glucoheptmiate 
used  in  making  the  batch:  10  packages, 
each  consisting  of  not  less  than  500 
milligrams. 

(b)  The  polymyxin  B  sulfate  used  in 
making  the  batch:  10  packages,  each 
consisting  of  not  less  than  500  milli¬ 
grams. 

(c)  The  batch: 

(1)  For  an  tests  except  moisture:  A 
minimum  (ff  7  packages. 

(2)  For  moisture  content:  A  minimum 
of  8  containers. 

(d)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used: 
(Dne  package  consisting  of  not  less  than 
5  grams. 

(4)  Fees.  $4.00  for  each  package  or 
container  submitted  in  accordance  with 
subparagraph  (3)  (ii)  (a),  (b),  and  id) 
of  this  paragraph:  $5.00  for  each  pack¬ 
age  submitted  in  accordance  with  sub- 
paragraph  (3)  (ii)  (c)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Erythromycin  glucohep¬ 
tonate — (a)  Microbiological  assay.  Pro¬ 
ceed  as  directed  in  S  148e.3(b)  (1)  (i), 
using  the  drug  prepared  as  directed  in 
its  labeling. 

(b)  Spectrophotometric  assay.  Dilute 
the  dry  contents  of  the  vial  to  250  milli¬ 
liters  with  distilled  water.  Proceed  as 
directed  in  §  148e.l(b)  (1)  (ii)  (c),  using 
the  following  calculation: 


(ii)  Polymyxin  B  sulfate.  Proceed  as 
directed  in  §  148p.l(b)  (1)  of  this  chap¬ 
ter,  using  the  drug  reconstituted  as 
directed  in  its  labeling.  The  pblymsrxin 
B  sulfate  content  is  satisfactory  if  it  con¬ 


tains  not  less  than  85  percent  and  not 
more  than  120  percent  of  the  number  of 
units  that  it  is  represented  to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
S  l4la.26(e)  of  this  chapter,  using  the 
ersrthromycin  glucoheptonate  dry  pow¬ 
der. 

(3)  pH.  Proceed  as  directed  in 
S  141a.5(b)  of  this  chapter,  using  the 
reconstituted  solution. 

§  148e.21  Erythromycin  sulfate-poly¬ 
myxin  B  sulfate  otic  solution. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Erythromycin  sulfate- 
polym3rxin  B  sulfate  otic  solution  is  ery- 
thrcmisrcin  sulfate  and  polymyxin  B  siU- 
fate,  with  or  without  one  or  more 
suitable  and  harmless  preservatives  and 
buffers,  and  with  or  without  one  or  more 
suitable  local-anesthetic  agents,  dis¬ 
solved  in  a  suitable  and  harmless  vehicle. 
Each  milliliter  contain^  the  equivalent 
of  not  less  than  5  milligrams  of  erythro¬ 
mycin  base  and  not  less  than  10,000  units 
of  polymirxin  B  sulfate.  Its  pH  is  not 
less  than  5.5  and  not  more  than  8.5.  The 
erythromycin  sulfate  used  conforms  to 
the  requirements  of  S  148e.8(a)  (1) .  The 
polymyxin  B  sulfate  used  conforms  to  the 
requirements  of  9  148p.l(a)(l)  (1),  (iii), 

(iv) ,  and  (v)  of  this  chapter.  Each 
other  substance  used,  if  its  name  is  rec¬ 
ognized  in  the  U.SP.  or  NP.  conforms 
to  the  standards  prescribed  therefor  by 
such  oflScial  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirement  of 
9  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Reddest  for  certification.  In  addi¬ 
tion  to  the  requirements  of  9  148.4  of  this 
chapter,  each  such  request  shall  contain: 

(i)  Results  of  tests  and  assays  ofi: 

(a)  The  erythromycin  sulfate  used  in 
making  the  batch  for  potency,  moisture, 
pH,  identity,  and  crystallinity. 

ib)  The  polsrmsrxin  B  sulfate  used  in 
making  the  batch  for  potency,  moisture, 
pH,  identity. 

(c)  The  batch  for  potency  and  pH. 

(ii)  Samples  required: 

(a)  The  erythromycin  sulfate  used  in 
making  the  batch:  10  packages,  each 
consisting  of  500  milligrams. 

(b)  The  polymsrxin  B  sulfate  used  in 
making  the  batch:  10  packages,  each 
consisting  of  500  milligrams. 

(c)  The  batch:  A  minimum  of  6  im¬ 
mediate  containers. 

(d)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  1  container  of  each 
containing  not  less  than  5  grams. 

(4)  Fees.  $4.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)(ii)  (a),  (b),  and  id)  of  this 
paragraph;  $5.00  for  each  container  sub¬ 
mitted  in  accordance  with  subparagraph 
(3)  (ii)  (c)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — 
(1)  Potency — (i)  Erythromycin  content. 
Proceed  as  directed  in  9  148e.l(b)  (1)  (i), 
using  a  1.0-milliliter  aliquot  of  the  solu¬ 
tion.  The  ersrthromycin  sulfate  content 
is  satisfactory  if  it  contains  not  less  than 
85  percent  and  not  more  than  120  percent 
of  the  number  of  milligrams  of  erythro¬ 
mycin  activity  that  it  is  represented  to 
contain. 


Sample  absorbaxice— Sample  blank  absorbanM  ^  _ ... 

- - - - - = Milligrams  of  erythromycin 

Standard  factor  Kx  Number  of  dental  cones  tested  dental  cone 


Sample  absorbance— Sample  blank  absorbance 
2  X  Factor  K 


= Milligrams  of  erythromycin  base  per  vial. 
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(ii)  Polymyxin  content.  Proceed  as 
directed  in  S  148p.l  (b)  (1)  of  this  chapter, 
using  a  1.0-milliliter  aliquot  of  the  solu¬ 
tion.  The  polymyxin  B  sulfate  content 
is  satisfactory  if  it  contains  not  less  than 
85  percent  and  not  more  than  120  per¬ 
cent  of  the  number  of  unite  that  it  is 
represented  to  contain. 

(2)  pH.  Proceed  as  diluted  in 
§  141a.5(b)  of  this  chapter,  using  the 
imdiluted  solution. 

§  148e.22  Erythromycin  estolate  for 
pediatric  drt^. 

(a)  Requirements  for  certification — 
(1>  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Erythromycin  estolate 
for  pediatric  drops  is  a  dry  mixture  of 
erythromycin  estolate,  with  or  without 
suspending  and  dispersing  agents,  bufFer 
substances,  diluents,  colorings,  and  flav¬ 
orings.  When  reconstituted  as  directed 
in  the  labeling,  each  milliliter  contains 
not  less  thw  the  equivalent  of  100  milli¬ 
grams  of  ersrthromycin  base.  Its  mois¬ 
ture  content  is  not  more  than  2.0  percent. 
Its  pH  is  not  less  than  5.0  nor  more  than 
5.5.  The  erythromycin  estolate  used 
conforms  to  the  requirements  prescribed 
by  9  148e.5(a)  (1).  Each  other  ingredi¬ 
ent  used,  if  its  name  is  recognized  in 
the  U.SP.  or  the  NP.,  conforms  with 
the  standards  prescribed  therefor  by 
such  official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  addi¬ 
tion  to  the  requirements  of  §  148.4  of  this 
chapter,  each  such  request  shall  contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  erythromycin  estolate  used  in 
maldng  the  batch  for  potency,  toxicity, 
pH,  moisture,  crystallinity,  and  identity. 

(b)  The  batch  for  potency,  moisture,' 
and  pH. 

(ii)  Samples  required: 

(a)  The  erythromycin  estolate  used  in 
making  the  batch:  10  packages,  each 
containing  not  less  than  500  milligrams. 

(b)  The  batch:  a  minimum  of  5  im¬ 
mediate  containers. 

(c)  In  case  of  an  initial  request  for 
certiflcation,  each  other  ingredient  used 
in  making  the  batch:  One  package,  each 
consisting  of  not  less  than  5  grams. 

(4)  Fees.  $4.00  for  each  package  or 
immediate  container  in  the  sample  sub¬ 
mitted  in  accordance  with  subparagraph 

(3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Use  either  of  the  following 
procedures: 

(i)  Microbiological  assay.  Proceed  as 
directed  in  §  148e.ll(b)  (1)  (i). 

(ii)  Spectrophotometric  assay.  Re¬ 
constitute  the  suspension  as  directed  in 
the  labeling,  and  transfer  1  milliliter 
of  the  suspension  to  a  1 -liter  volumetric 
flask.  Dissolve  and  dilute  the  suspen¬ 
sion  with  an  equal-parts  mixture  of  ab¬ 
solute  alcohol  and  0.5  percent  potassium 
phosphate  buffer,  pH  7.0.  Hydrolyze  the 
erythromycin  estolate  solution  to  eryth¬ 
romycin  by  keeping  it  at  room  tem¬ 
perature  for  approximately  20  hours  or 
by  keeping  the  solution  in  a  60°  C.  con¬ 
stant-temperature  bath  for  180  minutes. 
Proceed  as  directed  in  §  148e.5(b)  (1)  (ii) 

(c),  using  the  following  calculations: 


Sample  absorbance— Sample  blank  absorbance 
■  Standard  factor  K 


X  2=MllllgramB  of  erythromycin 
base  per  milliliter. 


The  erythrixnycin  estolate  potency  is 
satisfactory  if  it  is  not  less  than  90 
percent  nor  more  than  115  percent  of 
the  amount  it  is  represented  to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
9  141a.26(e)  of  this  chapter. 

(3)  pH.  Proceed  as  directed  in  9  141a.5 
(b)  of  this  chapter,  using  the  suspension 
reconstituted  as  directed  in  the  labeling. 

§  148e.23  [Reserv^] 

§  148e.24  Erytlmmiycin  glucoheptonate 
for  intravenous  infusion. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Ersdihromycin  glu¬ 
coheptonate  for  intravenus  infusion  is  a 
dry  mixture  of  erythromycin  glucohep¬ 
tonate  and  one  or  more  suitable  and 
harmless  buffer  substances.  It  contains 
the  equivalent  of  not  less  than  250  milli¬ 
grams  of  erythromycin  activity  per  vial. 
It  is  sterile.  It  is  nontoxic.  It  is  non- 
pyrogenic.  It  contains  no  histamine  nor 
histamine-like  substances.  Its  moisture 
content  is  not  more  than  5  percent.  Its 
pH  is  not  less  than  6.0  nor  more  than  8.0. 
The  erythromycin  glucoheptonate  used 
conforms  to  the  standards  prescribed  by 
9  148e.3  of  this  chapter.  Each  oUier 
substance  used,  if  its  name  is  recognized 
in  the  UBP.  or  NP.,  conforms  to  the 
standards  prescribed  therefor  by  such 
official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in  ac¬ 
cordance  with  the  requirements  of  9  148.3 
of  this  chapter.  Its  expiration  date  is 
12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  9  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  erythromycin  glucoheptonate 
used  in  making  the  batch  for  potency, 
crystallinity,  and  identity. 


(b)  The  batch  for  potency,  sterility, 
psrrogens,  toxicity,  histamine,  moisture, 
and  pH. 

(ii)  Samples  reqiiired: 

(a)  The  erythromycin  glucoheptonate 
used  in  making  the  batch:  10  packages, 
each  containing  not  less  than  500  milli¬ 
grams.' 

(b)  The  batch: 

(2)  For  all  tests  except  sterility:  A 
minimum  of  10  immediate  containers. 

(2)  For  sterility  testing :  10  immediate 
containers. 

(c)  In  case  of  an  initial  request  for 
certiflcation,  each  other  ingredient  used 
in  making  the  batch:  One  container, 
each  containing  not  less  than  5  grams. 

(4)  Fees.  $4.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii) .  (a)  and  (c)  of  this  para¬ 
graph:  $10.00  for  each  container  sub¬ 
mitted  in  accordance  with  subparagraph 

(3)  (ii)  (b)  (2)  of  this  paragraph;  $10.00 
for  all  samples  submitted  in  accordance 
with  subparagraph  (3)  (ii)  (b)(2)  of  this 
paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Use  either  of  the  following 
procedures: 

(i)  Microbiological  assay.  Dissolve 
the  entire  contents  of  an  ampul  in  suffi¬ 
cient  absolute  methyl  alcohol  to  give  a 
concentration  of  10  milligrams  of  eryth¬ 
romycin  base  per  milliliter.  Proceed  as 
directed  in  9  148e.3(b)  (1)  (i) . 

(ii)  Spectrophotometric  assay.  Dis¬ 
solve  the  entire  contents  of  the  ampul  in 
sufficient  distilled  water  to  give  a  con¬ 
centration  of  2  milligrams  per  milliliter. 
Dilute  further  with  distilled  water  to 
give  a  concentration  of  0.2  milligram  per 
milliliter,  and  proceed  as  directed  in 
§  148e.3(b)(l)(il). 

Calculation: 


Sample  absorbance 

—  Sample  blank  absorbance  Total  dilution  of  sample 
Standard  factor  K  ^  600 


= Milligrams  of  erythromycin 
per  ampul. 


Its  potency  is  satisfactory  if  it  is  not  less  - 
than  90  percent  and  not  more  than  115 
percent  of  the  number  of  milligrams  that 
it  is  represented  to  contain. 

(2)  Sterility.  PrcKeed  as  directed  in 
§  148e.3(b)  (2)  of  this  chapter. 

(3)  Pyrogens.  Proceed  as  directed  in 
§  148e.3(b)  (3)  of  this  chapter,  using  a 
test  dose  of  1  milliliter  per  kilogram  of  a 
solution  containing  50  milligrams  of 
erythromycin  activity  per  milliliter. 

(4)  Toxicity.  Prcxjeed  as  directed  in 
§  141a.4  of  this  chapter,  using  a  test  dose 
of  0.5  milliliter  of  a  solution  in  sterile 
distilled  water  containing  2  milligrams 
of  erythromycin  activity  per  milliliter. 

(5)  Histamine.  Proceed  as  directed  in 
§  148e.3(b)  (5). 

(6)  Moisture.  Proceed  as  directed  in 
§  141a.26(e)  of  this  chapter. 

(7)  pH.  Proceed  as  directed  in 
§  141a.5(b)  of  this  chapter,  using  a  solu¬ 
tion  containing  25  milligrams  of  enrthro- 
mycin  activity  per  milliliter. 


§  148e.25  Erythromycin  lactobionate  fur 
intravenous  infusion. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Erythromycin  lac¬ 
tobionate  for  intravenous  infusion  is  a 
dry  mixture  of  erythromycin  lacto¬ 
bionate  and  one  or  more  suitable  and 
harmless  buffer  substances.  It  contains 
the  equivalent  of  not  less  than  300  milli¬ 
grams  of  erythromycin  base  per  vial.  It 
is  sterile.  It  is  nonpyrogenic.  It  is 
nontoxic.  It  contains  no  histamine  nor 
histamine-like  substances.  Its  moisture 
content  is  not  more  than  5  percent.  Its 
pH  is  not  less  than  6.5  and  not  more  than 
7.5.  The  erythromycin  lactobionate 
used  conforms  to  the  requirements  of 
§  148e.4(a)  (1).  Each  other  substance 
used,  if  its  name  is  recognized  in  the 
U.SP.  or  N.P.,  conforms  to  the  standards 
prescribed  therefor  by  such  official  com¬ 
pendium. 
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(2)  Lobbing.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  month.v 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  ch£q>ter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  cm: 

(a)  The  ersrthromycin  lactobionate 
used  in  making  the  batch  for  pot^cy, 
crystallinity,  and  identity. 

(b)  The  batch  for  potency,  sterility, 
pyrogens,  toxicity,  histamine,  moisture, 
and  pH. 

(ii)  Samples  required: 

(a)  The  erythromycin  lactobionate 
used  in  making  the  batch:  10  containers, 
each  consisting  of  not  less  than  500 
milligrams. 

(b)  The  batch: 

(1)  For  all  tests  except  sterility:  A 
minimum  of  10  immediate  containers. 

(2)  For  sterility  testing:  10  immediate 
containers. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  container  of 
each,  consisting  of  not  less  than  5  grams. 

(4)  Fees.  $4.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  .  (o) ,  (b)  (i) ,  and  (c)  of 
this  paragraph;  $10.00  for  all  containers 
submitted  in  accordance  with  sul^ara- 
graph  (3)  (ii)  (b)  (2)  of  this  paragr{q>h. 

(b)  Tests  and  methods  of  assau — (1) 
Potency.  Dissolve  the  entire  contents 
of  the  vial  in  sufBcient  distilled  water  to 
give  a  concentration  of  10  milligrams  of 
eiythromycin  base  per  milliliter  (esti¬ 
mated)  .  Proceed  as  directed  in  §  148e.l 
(b)(l)(i). 

(2)  Sterility.  Proceed  as  directed  in 
§  148e.4(b)  (3). 

(3)  Pyrogens.  Proceed  as  directed  in 
§  148e.4(b)  (3). 

(4)  Toxicity.  Proceed  as  directed  in 
§  148e.4(b)  (4). 

(5)  Histamine.  Proceed  as  directed  in 
§  148e.4(b)  (5). 

(6)  Moisture.  Proceed  as  directed  in 
§141a.26(e)  of  this  chapter. 

(7)  pH.  Proceed  as  directed  in 
I  148e.4(b)  (7). 

§  148e.26  Erythromycin  tablets. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Erythromycin  tab¬ 
lets  are  erythromycin  base,  with  or  with¬ 
out  one  or  more  suitable  and  harmless 
buffer  substances,  diluents,  binders,  lub¬ 
ricants,  colorings,  and  flavorings,  and 
with  or  without  one  or  more  suit{d>le 
sulfonamides.  The  potency  of  each 
tablet  is  not  less  than  50  milligrams. 
Tablets  not  exceeding  15  millimeters  in 
diameter,  or,  not  intended  only  for  pre¬ 
paring  solutions,  shall  disintegrate  with¬ 
in  1  hour.  The  moisture  content 
is  not  more  than  7.5  percent.  The 
erythromycin  base  used  in  making  the 
batch  conforms  to  the  requirements  of 
§  148e.l(a)  (1).  Each  other  substance 
used,  if  its  name  is  recognized  in  the 
U.S.P.  or  NF*..  conforms  to  the  standards 
prescribed  therefor  by  such  official 
compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 


S  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(1)  Results  of  tests  and  assays  on: 

(a)  The  ersrthromycin  base  used  in 
making  the  batch  for  potency,  toxicity, 
pH,  crystallinity,  and  identity. 

(b)  The  batch  for  potency,  disintegra¬ 
tion  time,  and  moistiue. 

(ii)  Samples  required: 

(a)  The  erythron^cin  base  used  in 
making  the  batch:  Six  packages,  each 
containing  500  milligrams. 

(b)  The  batch: 

(1)  For  all  tests  except  disintegration 
time:  A  minimum  of  30  tablets. 

(2)  For  disintegration  time:  A  mini¬ 
mum  of  6  tablets. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  1  package,  each 
containing  not  less  than  5  grams. 

(4)  Fees.  $0.75  for  each  tablet  sub¬ 
mitted  in  accordance  with  subparagraph 

(3)  (ii)  (b)  (1)  of  this  paragraph;  $3.00 
for  all  tablets  submitted  in  accordance 
with  subparagraph  (3)  (ii)  (b)  (2)  of  this 


(b)  Erythromycin  base  with  sulfona¬ 
mides.  Grind  several  tablets  and  weigh 
an  amount  of  the  powder  equal  to  one- 
half  tablet.  Transfer  the  powder  to  a 
125-milliliter  separatory  funnel;  add  25 
milliliters  of  chloroform  and  25  milli¬ 
liters  of  water  and  shake  for  1  minute. 
Add  10  milliliters  of  10  percent  sodium 
hydroxide  solution,  and  shake  for  1  min¬ 
ute.  Collect  the  chloroform  extractive 
in  another  separatory  funnel.  Repeat 
the  extraction  with  four  25-mllliliter 
portions  of  chloroform.  Shake  the  com¬ 
bined  chloroform  extractives  with  10 
milliliters  of  water,  and  filter  Uie  chloro¬ 
form  through  a  layer  of  anhydrous 
sodium  sulfate  into  a  150-milliliter 


The  erythromycin  base  content  is  satis¬ 
factory  if  it  is  not  less.than  90  percent 
and  not  more  than  115  percent  of  ^e 
amount  it  is  represented  to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
9  141a.5(a)  of  this  chapter. 

(3)  Disintegration  time.  Proceed  as 
directed  in  §  141a.9(c)  of  this  chapter. 

§  148e.27  E^rythromycin  stearate  tablets. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Erythromycin  stearate 
tablets  are  taUets  composed  of  erythro¬ 
mycin  stearate,  with  or  without  one  or 
more  suitable  and  harmless  buffer  sub¬ 
stances,  diluents,  binders,  lubricants, 
colorings,  and  flavorings,  and  with  or 
without  one  or  more  suitable  sulfona¬ 
mides.  The  potency  of  each  tablet  is 
not  less  than  the  equivalent  of  50  milli- 


paragraph;  $4.00  for  each  package  sub¬ 
mitted  in  accordance  with  subparagraph 

(3)(ii)  (a)  and  (c)  of  this  ^ragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Use  either  of  the  following 
procedures: 

(i)  Microbiological  assay.  Proceed  as 
directed  in  S  148e.l  (b)  (1)  (i) ,  except  pre¬ 
pare  the  sample  in  the  following  manner : 
Blend  a  representative  number  of  tablets 
in  a  high-speed  glass  blender  with  abso¬ 
lute  methyl  alcohol. 

(ii)  Spectrophotometric  assay — (a) 
Erythromycin  base.  Place  10  tablets  in 
a  150-milliliter  beaker  and  add  50  milli¬ 
liters  of  distilled  water.  Continue  wash¬ 
ing  and  decanting  with  small  portions 
of  distilled  water  until  the  colored  ex¬ 
terior  coating  is  removed.  Allow  the 
tablets  to  dry,  and  grind  in  a  mortar. 
Wash  the  ground  tablets  into  a  1 -liter 
volumetric  flask  using  100  milliliters  of 
reagent-grade  methyl  alcohol  and  100 
milliliters  of  distilled  water,  and  All  to 
volume  with  distilled  water.  BTlter  and 
dilute  20  milliliters  of  the  filtrate  with 
distilled  water  to  250  milliliters.  Pro¬ 
ceed  as  directed  in  §  148e.l(b)  (1)  (ii)  (c) , 
using  the  following  calculation: 


beaker.  Evaporate  the  chloroform  fil¬ 
trate  in  a  current  of  air  while  warming 
on  a  steam  bath.  Shake  the  aqueous 
portion  with  two  10-milliliter  portions  of 
chloroform,  and  wash  funnel  with  chlo¬ 
roform.  Evaporate  to  dryness,  and  dis¬ 
solve  the  residue  in  10  milliliters  of  ab¬ 
solute  methyl  alcohol.  Transfer  the 
solution  to  a  500-milliliter .  volumetric 
flask  and  wash  the  residue  in  the  beaker 
into  this  volumetric  flask  with  four'  10- 
milliliter  portions  of  absolute  methyl 
alcohol.  Adjust  the  volume  to  500  milli¬ 
liters  with  Stilled  water,  and  proceed 
as  ^directed  in  9  148e.Hb) (1) (ii) (c), 
usii^  the  following  calculation: 


grams  of  endhromycin  base.  Tablets 
not  exceeding  15  millimeters  in  diameter, 
or  not  intended  only  for  preparing  solu¬ 
tions.  shall  disintegrate  within  1  hour. 
The  moisture  content  is  not  more  than 
7  percent.  The  erythromycin  stearate 
used  in  making  the  tablets  conforms  to 
the  requirements  of  9 148e.6(a)  (1). 
Each  ottier  substance  used,  if  its  name 
is  recognized  in  the  U.S.P.  or  N.P.,  con¬ 
forms  to  the  standards  prescribed  there¬ 
for  by  such  official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
9  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  9  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 


2.6  X 


Sample  abeorbance— Sample  blank  absorbance 
Standard  factor  K 


= Milligrams  of  erythromycin 
base  per  tablet. 
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Sample  absorbance— Sample  blank  absorbance 
Factor K 


= Milligrams  of  erythromycin 
base  per  tablet. 
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(a)  The  ers^thromycin  stearate  used 
in  making  the  batch  for  pot^cy,  tox¬ 
icity,  pH,  crystallinity,  and  identic. 

(b)  The  batch  !(»*  potency,  moisture, 
and  disintegration  time. 

(il)  Samples  required: 

(a)  The  erythrmnycin  stearate  used 
in  making  the  batch:  Six  containers, 
each  consisting  of  n(^  less  than  500 
milligrams. 

(b)  The  batch: 

il)  For  all  tests  except  disintegration 
time:  A  minimum  of  30  tablets. 

(2)  For  disintegration  time:  A  mini¬ 
mum  of  6  tablets. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package,  each 
containing  not  less  than  5  grams. 

(4)  Sees.  $0.75  for  each  tablet  sub¬ 
mitted  in  accordance  with  subpara- 
gra^  (3)  (ii)  (b)  il)  of  this  paragraph; 
$3.00  for  all  tablets  submitted  in  ac¬ 
cordance  with  subparagraph  (3)  (ii)  (b) 
(2)  of  this  paragraph;  $A00  for  each 
package  submHted  in  accordance  with 
subparagraph  (3)  (h)  (a)  and  (c)  of  this 
paragraph. 

(b)  Testa  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in 
S  148e.26(b)(l)(i).  ’ 

(2)  Moisture.  Proceed  as  directed  in 
§  141a.5(a)  of  this  chapter. 

(3 1'  Disintegration  time.  Proceed  as 
directed  in  §  141a.9(c)  of  this  chapter. 

§  148e.28  Erythromycin  estolate  tablets. 

(a)  Requirements  for  certification — 

( 1 )  Standards  of  identtty,  strength,  qual¬ 
ity,  and  purity.  Erythromycin  estolate 
tablets  are  tablets  composed  (tf  erythro¬ 
mycin  estolate,  with  or  without  suitable 
and  harmless  buffer  substances,  diluents, 
binders,  lubricants,  colorings,  and  fiavor- 
ings,  and  with  or  without  suitable  sulfon¬ 
amides.  The  potency  of  each  tablet  is 
nc^  less  than  the  equivalent  of  50  milli¬ 
grams  of  erythromycin  base.  Tablets 
not  exceeding  15  millimeters  in  diameter, 
or  not  intended  only  for  preparing  solu¬ 
tions,  shall  disintegrate  within  1  hour. 
The  moisture  content  is  not  more  than 
4.0  percent.  The  enrthromycin  estolate 
used  conforms  to  the  requirements  of 
§  148e.5(a)  (1).  Each  other  substance 
used,  if  its  name  is  recognized  in  the 
UJ3.P.  or  N.F.,  conforms  to  the  stand¬ 
ards  prescribed  therefor  by  such  official 
compendium. 

(2)  labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requir^ents  of  S  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(1)  Results  of  tests  and  assays  on: 

■  (a)  The  erythromycin  estolate  used  in 
making  the  batch  for  potency,  toxicity, 
pH,  crystallinity,  and  identity. 

-  (b)  The  batch  for  potency,  disinte¬ 
gration  time,  and  moisture. 

(ii)  Samples  required: 

(a)  Ersrthromycin  estolate  used  in 
making  the  batch:  Six  packages,  each 
containing  not  less  than  500  milligrams. 

(b)  The  batch: 
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il)  For  all  tests  except  disintegration 
time:  A  minimum  of  30  taUets. 

(2)  For  disintegration  time:  A  mini¬ 
mum  of  8  tablets. 

(c)  In  case  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  padcage,  each 
containing  not  less  than  5  grams. 

(4)  Fees.  $0.75  for  each  tablet  sub¬ 
mitted  in  accordance  with  subparagraph 
(3)  (ii)  (b)  (i)  of  this  paragraph;  $3.00 
for  all  tablets  submitted  in  accordance 
with  subparagraph  (3)  (ii)  (b)  (2)  of  this 
paragraph;  $4.00  for  each  package  sub¬ 
mitted  in  accordance  with  subpara¬ 
graphs  (3)  (ii)  (a)  and  (c)  of  this  para¬ 
graph. 

(b)  Tests  and  methods  of  assay — 
(1)  Potency.  Use  either  of  the  following 
procedures. 

(i)  Microbiological  assay.  Proceed  as 
directed  in  S  148e.26(b)  (1)  (i). 


(2)  Moisture:  Proceed  as  directed  in 
S  141a.5(a)  of  .this  chiq>ter. 

(3)  Disintegration  time:  Proceed  as 
directed  in  S  141a.9(c)  of  this  chapter. 


PART  148i— NEOMYCIN  SULFATE 

Sec. 

1481.1  Neomycin  sulfate. 

1481.2  Neomycin  undecylenate. 

1481.3  Neomycin  sulfate  ointment;  neomy¬ 

cin  i^ulfate  cream. 

1481.4  Neomycin  sulfate  capsules. 

1481.5  Neomycin  sulfate  tablets. 

1481.6  Neomycin  sulfate  oral  suspension. 

1481.7  Neomycin  sulfate  nasal  suspension; 

neomycin  sulfate  nasal  solution. 

1481.8  Neomycin  sulfate  otic  solution.  ^ 

1481.9  Neomycin  siilfate  ophthalmic  mIu-' 

tion  (neomycin  sulfate  eye  and 
ear  drops) . 

1481.10  Neomycin  sulfate  lotion;  neomycin 

sulfate  foam  aerosol. 

1481.11  (Reserved] 

1481.12  Neomycin  sulfate  suppositories. 
148.113  Neomycin  siUfate  for  intramuscular 

injection. 

1481.14  Neomycin  sulfate  surgical  powder. 

1481.15  Neomycin  sulfate-polymyxin  B  sul¬ 

fate  ophthalmic  solution;  neomy¬ 
cin  sulfate-polymyxin  B  sulfate 
c^>hthalmlc  solution;  neomycin 
sulfate-polymyxin  B  sulfate 
ophthalmic  suspension. 

1481.16  Neomycin  sxilfate-polymyxin  B  sul¬ 

fate  ointment. 

1481.17  [Reserved] 

1481.18  Neomycin  sulfate-pol3rmyxin  B  sul¬ 

fate  otic  solution;  neomycin  sul¬ 
fate-polymyxin  B  sulfate  otic 
suspension. 

1481.19  Ne<nnycin  8Ulfate-polym3rxin  B  sul¬ 

fate  vaginal  suppositories. 

1481.20  Neomycin  sulfate-polymyxin  B  sul¬ 

fate-gramicidin  ophthalmic  solu¬ 
tion. 

1481.21  NecHnycln  sulfate-polymyxin  B  sul¬ 

fate-gramicidin  nasal  solution. 
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ide  solution,  and  shake  for  1  minute. 
Ocdlect  the  chloroform  extraetive  in  a 
250-milliliter  separatory  funnel.  Ex¬ 
tract  the  alkaline  suspension  foin*  more 
times  with  25-milliliter  portions  of  chlo¬ 
roform.  Combine  the  chloroform  ex¬ 
tractive  in  the  250-milliliter  separatory 
funnel,  and  wash  the  cmnbined  extrac¬ 
tives  with  10  milliliters  of  water.  Ex¬ 
tract  the  10  milliliters  of  wash  water 
with  two  10-milliliter  portions  of  chloro¬ 
form.  Filter  the  combined  chloroform 
extractives  through  a  layer  of  anhydrous 
sodium*  sulfate  and  evaporate  to  drjmess 
on  a  steam  bath  with  the  aid  of  an  air 
current.  Dissolve  and  transfer  the  resi¬ 
due  with  five  10-milliliter  portions  of 
methyl  alcohol  to  a  500-milllliter  volu¬ 
metric  fiask.  Add  methyl  alcohol  to 
total  150  milliliters  and  then  fill  the  fiask 
to  volume  with  0.5  percent  potassium 
phosphate  buffer,  pH  7.0.  Hydrolyze  the 
erjrthromycin  estolate  solution  to  eryth¬ 
romycin  by  keeping  it  at  room  tempera- 


148122  [Reserved] 

1481.23  Neomycin  sulfate-graznlcldln  oph¬ 

thalmic  solution;  neomycin  sul¬ 
fate-gramicidin  ophthalmic  sus¬ 
pension. 

1481.24  Neomycin  sulfate-gramicidin  otic 

solution. 

1481.25  Neomycin  sulfate-gramicidin  lotion. 

1481.26  Neomycin  sulfate-gramicidin  cream; 

neomycin  sulfate-gramlcldln  oint¬ 
ment. 

1481.27  Neomycin  sxilfate  <eye  or  ear  oint¬ 

ment. 

148128  Neomycin  sulfate-kaolin-pectin  sus¬ 
pension. 

148129  Neomycin  sulfate-nystatin  tablets. 

Autboritt:  i§  1481.1  to  148129  issued  un¬ 
der  sec.  507,  59  Stat.  463,  as  amended  76  Stat. 
785,  786,  787;  21  UJ5.CA.  357. 

§  148i.l  Neomycin  snlfate. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Neomycin  sulfate  is 
the  sulfate  s81t  of  a  kind  of  neomycin  or 
a  mixture  of  two  or  more  such  salts.  It  is 
so  purified  and  dried  that: 

(i)  It  has  a  potency  of  not  less  than 
600  micrograms  of  neomycin  base  per 
milligram. 

(ii)  It  is  sterile. 

(iii)  It  is  nontoxic. 

(iv)  It  is  nonpyrogenic. 

(v)  It  contains  no  histamine  nor 
histamine-like  substance. 

(Vi)  Its  moisture  content  is  not  more 
than  8.0  percent. 

(vii)  Its  pH  in  an  aqueous  solution 
containing  33  milligrams  per  milliliter 
is  not  less  than  5.0  and  not  more  than  7.5. 

(viii)  It  exhibits  absorption  maxima, 
within  ±2  millimicroiu,  at  232  milli¬ 
microns  and  285  millimicrons  when  dis¬ 
solved  in  sulfuric  acid,  and  the  ratio 


(ii)  Spectrophotometiic  assay.  Finely 
powder  10  tablets  and  accuratdy  weigh 
a  sample  equivalent  to  one-third  of  a 
tablet,  and  transfer  to  a  125-milliliter 
separatory  funnel.  Add  10  milliliters  of 
water  and  40  mUliUters  of  chloroform, 
and  then  shake  for  1  minute.  Add  5 
milliliters  of  10  percent  sodium  hydrox- 


'ture  for  20  hours,  or  by  keeping  the 
solution  in  a  60*  C.  constant-temperature 
bath  for  180  minutes.  Proceed  as  di¬ 
rected  in  §  148e.5(b)  (1)  (ii)  (c) ,  using  the 
following  calculation: 


Sample  absorbfuice — Scunple  blank  absorbance 
Standard  factor  K 


X3=Milllgrams  of  erythromycin  base  per 
tablet. 


Sec. 
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PROPOSED  RULE  MAKING 


of  the  absorption  peak  at  230  ±2 
millimlcrens  and  285  ±2  millimicrons, 

4^.  is  not  less  than  1^0  and  not  mmre 

A232 

than  1.50. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  -requirements  of 
S  148.3(b)  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  addi¬ 
tion  to  ^e  requirements  of  9  148.4  of  this 
chapter,  each  such  request  shall  contain: 

(i)  Results  of  tests  and  assairs  on  the 
batch  for  potency,  sterility,  pyrogens, 
toxicity,  histamine,  moisture,  pH,  and 
identity. 

(il)  Samples  required: 

(a)  For  all  tests  except  sterility:  10 
packages,  each  containing  approxi¬ 
mately  500  milligrams. 

(b)  For  sterility  testing:  10  packages, 
each  containing  approximately  500  milli¬ 
grams. 

(4)  Fees.  $10.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  (a)  of  this  paragraph; 
$10.00  for  all  samples  submitted  in  ac¬ 
cordance  with  subparagraph  (3)  (ii)  (b) 
of  this  paragraph. 

(b)  Tests  and  methods  of  assay — Cl) 
Potency — (i)  Cylinders  (cups) .  Use  cyl¬ 
inders  described  in  §  141a.l(a)  of  this 
chapter. 

(ii)  Culture  media.  Using  ingredients 
that  conform  to  the  standards  prescribed 
by  the  UJSP.  or  NP.,  make  nutrient  agar 
for  the  seed  and  base  layers: 


Beet  extract _  1.6  gm. 

Yeast  extract _  3.0  gm. 

Peptone  _  6.0  gm. 

Agar  _ 15.0  gm. 

Distilled  water,  qa _  1.000.0  ml. 


pH  76  to  8.0  after  sterilization. 

(iii) ,  Working  standard.  Dry  the  work¬ 
ing  standard  for  3  hours  at  60**  C.  and  a 
pressure  of  not  more  than  5  millimeters, 
and  weigh  out  a  sufficient  quantity  to 
make  a  convenient  stock  solution  by 
diluting  with  a  O.lAf  potassium  phos¬ 
phate  buffer,  pH  7.8  to  8.0.  This  stock 
solution  when  stored  at  a  temperature 
of  approximately  15**  C.  or  less  may  be 
used  for  a  period  not  exceedii^  1  month. 

(iv)  Preparation  of  sample.  Dissolve 
volumetrically  in  O.IM  potassium  phos¬ 
phate  buffer,  pH  7.8  to  8.0,  the  sample  to 
be  tested  to  make  a  convenient  stock 
solution.  Further  dilute  volumetrical^ 
this  solution  with  O.IM  potassium  ihos- 
phate  buffer,  pH  7.8  to  8.0,  to  a  final  con¬ 
centration  of  10.0  micrograms  (esti¬ 
mated)  per  milliliter,  if  the  test  organic 
is  Staphylococcus  aureus,  or  1.0  micro¬ 
gram  per  milliliter  (estimated)  if  the  test 
organism  is  Staphylococcus  epldermidis. 

(V)  Preparation  of  test  organism, 
(a)  The  t^t  organism  is  Staphylococcus 
aureus  (ATCC  6538P),  which  is  main¬ 
tained  on  the  agar  described  in  subdivi¬ 
sion  (ii)  of  this  subparagraph,  except 
that  its  pH  after  sterilization  is  6.5  to  6.6. 
From  a  stock  slant,  inoculate  a  Roux 
bottle  containing  300  milliliters  of  this 
same  agar  and  incubate  for  24  hours  at 
32°  C.-35°  C.  Wash  the  resulting  growth 
from  the  agar  surface  with  about  50 
milliliters  of  sterile  sodium  chloride  solu¬ 
tion.  Using  a  suitable  photoelectric 
colorimeter  with  a  filter  having  a  wave¬ 


length  of  580  millimicrons,  adjust  the 
suq;>ensi(m  so  that  a  1:20  dilution  gives 
26  poxent  licdit  transmission.  Deter¬ 
mine  by  test  idates  the  amount  of  the 
bulk  8Ujq>enslon  to  be  added  to  the  seed 
lay^  to  obtain  satisfactory  zones  (usu¬ 
ally  0.5  percent).  The  suQ>ension  may 
be  used  for  1  we^  if  it  is  stored  under 
refrigeration. 

(b)  Stiq>hylococcus  epidermidis  (ATCC 
12228),  which  is  maintained  on  agar 
descril^  in  subdivi^n  (ii)  of  this  sub¬ 
paragraph,  may  also  be  used  as  the  test 
organism.  From  a  stock  slant,  inoculate 
a  Roux  bottle  containing  this  medium 
and  incubate  for  24  hours  at  32**  C.- 
35**  C.  Wash  the  resulting  growth  from 
the  agar  surface,  using  approximately 
50  milliliters  of  sterile  sodium  chloride 
solution,  and  adjust  the  suspension  so 
that  a  1:25  dilution  of  it  will  permit  25 
percent  light  transmission  through  a 
filter  of  580  millimicrons  in  a  photoelec¬ 
tric  colorimeter.  Determine  by  test 
plates  the  amount  of  the  bulk  suspen¬ 
sion  to  be  added  to  the  seed  layer  to 
obtain  satisfactory  zones  (usually  2  per¬ 
cent).  The  suspension  may  be  stored 
for  1  week  under  refrigeration. 

(vi)  Preparation  of  plates.  Use  plates 
the  same  day  they  are  prepared.  E^renly 
distribute  21  milliliters  of  the  melted 
agar  described  in  subdivision  (ii)  of  this 
subparagraph  to  each  Petri  dish  (20 
millimetersX  100  millimeters) ;  cover 
with  porcelain  tops,  glazed  on  the  out¬ 
side,  and  allow  to  harden.  Evenly 
spread  over  the  surface  of  each  plate 
4.0  milliliters  of  the  same  tsrpe  of  melted 
agar,  which  has  been  cooled  to  approxi¬ 
mately  48°  C.  and  Inoculated  with  an 
organism  described  in  subdivision  (v)  of 
this  subparagraiffi.  After  the  seed  layer 
has  hardened,  place  6  cylinders  on  the 
inoculated  agar  surface  so  that  they 
are  at  approximately  60°  intervals  on  a 
2.8-centimeter  radius. 

(vli)  Standard  curoe.  Using  the  stock 
working  standard  soluticm  pr^mred  as 
in  subdivision  (iii)  of  this  subparagraph, 
prepare  solutions  in  O.IM  potassium 
j>hq^hate  buffer,  pH  8.0,  in  conc^tra- 
tions  of  6.4,  8.0, 10.0, 12.5,  and  15.6  micro- 
grams  per  milliliter  if  the  test  organism 
is  Staphylococcus  aureus  (ATCC  6538P) , 
or  in  concentrations  of  0.64,  0.80,  1.0, 
1.25,  and  1.56  micrograms  per  milliliter 
if  the  test  organism  is  Staphylococcus 
epidermidis  (ATCC  12228).  The  10.0 
micrograms  per  milliliter  and  the  1.0 
microgram  per  milliliter  concentrations 
are  used  as  the  reference  points.  Use  a 
total  of  12  plates,  3  plates  for  each 
solution  except  the  reference  point  solu- 
ti(Hi  which  is  included  on  each  plate. 
•  On  each  of  the  three  plates,  fill  three 
cylinders  with  the  reference  point  solu¬ 
tion  and  the  other  three  cylinders  with 
the  concentrations  under  test.  Thus, 
there  will  be  36  reference  point  determi¬ 
nations  and  9  determinations  for  each 
of  the  other  points  on  the  curve.  After 
the  plates  have  incubated,  read  the  di¬ 
ameters  of  the  circles  of  inhibition. 
Average  the  readings  of  the  reference 
point  ccmcentration  and  the  readings  of 
the  point  tested  for  each  set  of  three 
plates  and  average  also  all  36  readings 
of  the  reference  point  concentration. 
The  average  of  the  36  readings  of  the 


reference  point  concentration  is  the  cor¬ 
rection  point  (ff  the  curve.  Correct  the 
average  value  obtained  for  each  point 
to  the  figure  it  would  be  if  the  reference 
point  reading  for  that  set  of  three  plates 
were  the  same  as  the  correction  point. 
Thus,  when  the  Staphylococcus  epider¬ 
midis.  method  is  used,  if  in  correcting 
the  0.8-microgram  concentration,  the 
average  of  the  36  readings  of  the  1.0 
micn^am  per  milliliter  (reference 
point)  ccmcentration  is  16.5  millimeters 
and  the  average  of  the  1.0  microgram 
per  milliliter  concentraticm  of  the  set  of 
3  plates  (the  0.8  microgram  per  milli¬ 
liter  set)  is  16.3  millimeters,  the  correc¬ 
tion  is  +0.2  millimeter.  If  the  average 
readings  of  the  0.8  microgram  per  milli¬ 
liter  concentration  of  these  same  three 
plates  is  15.9  millimeters,  the  qprrected 
value  is  then  16.1  millimeters.  Plot  these 
corrected  values,  including  the  average 
of  the  1.0  microgram  per  milliliter  con¬ 
centration,  cm  2-cycle  semilog  paper, 
using  the  concentration  in  micrograms 
per  milliliter  as  the  ordinate  (the  loga¬ 
rithmic  scale)  and  the  diameter  of  the 
zone  of  inhibition  as  the  abscissa.  Draw 
the  standard  curve  through  these  points 
either  by  inspection  or  by  means  of  the 
following  equations: 

3o+2b+c— e 


3e+2ti+c— o 

H - g - . 

where:  . 

L=:  Calculated  zone  diameter  for  the  lowest 
concentration  of  the  standard  curve; 

H= Calculated  zone  diameter  for  the  high¬ 
est  concentration  of  the  standard 
curve; 

c= Average  zone  diameter  of  36  readings  of 
the  reference  point  standard  solu¬ 
tion; 

a.  b,  d,  e=Corrected  average  values  for  the 
other  standard  solutions,  lowest  to 
highest  concentrations,  respectively. 

(viii)  Assay  procedure.  Use  3  plates 
for  each  sample.  Fill  three  cylinders  on 
each  plate  with  the  standard  and  three 
cylinders  with  the  sample,  which  has 
been  diluted  to  the  reference  point,  al¬ 
ternating  standard  and  sample.  Incu¬ 
bate  the  plates  for  16  hours  to  18  hours 
at  32°  C.-35°  CU  and  then  measure  the 
diameter  of  each  zone  of  inhibition.  To 
estimate  the  potency  of  the  sample, 
average  the  zone  readings  of  the  stand¬ 
ard  '  and  the  zone  readings  of  ttie 
sample  on  the  three  plates  used.  If 
the  sample  gives  a  larger  zone  size  than 
the  average  of  the  standard,  add  the 
difference  between  them  to  the  refer¬ 
ence  point  zone  of  the  standard  curve. 
If  the  average  value  is  lower  than  the 
standard  value,  subtract  the  difference 
between  them  from- the  reference  point 
value  on  the  curve.  '  From  the  curve, 
read  the  potencies  corresponding  to 
these  corrected  values  of  zone  ^zes. 

(2)  Sterility.  Using  500  milligrams 
from  each  container  tested,  proceed  as 
directed  in  9  141a.2  of  this  chapter,  ex¬ 
cept  that  neither  penicillinase  nor  the 
control  tube  is  used  in  the  test  for  bac¬ 
teria. 

(3)  Toxicity.  Proceed  as  directed  in 
§  141a.4  of  this  chapter,  using  0.5  milli¬ 
liter  of  a  solution  prepared  by  diluting 
the  sample  to  approximately  200  micro- 
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grams  activity  per  milliliter  with  sterile 
U.S.P.  saline  TJ9. 

(4)  Pyrogens.  Proceed  as  directed  in 
§  141a.3  of  this  chapter,  using  a  test 
dose  of  1.0  milliliter  per  kilogram  of  a 
solution  conteining  10  milligrams  per 
milliliter  in  pyrogen-free,  sterile  saline, 
T.S. 

(5)  Histamine.  Proceed  as  (hrected 
in  §  141b.l05  of  this  chapter,  using  as  a 
test  dose  0.6  milliliter  per  kilogram  of 
a  solution  containing  5  milligrams  per 
milliliter  in  sterile  U.SP.  saline  T£. 

(6)  Moisture.  In  an  atmosphere  of 
about  10  percent  relative  humidity, 
transfer  about  100  milligrams  of  the 
finely  powdered  sample  to  a  tared  weigh¬ 
ing  bottle  equipped  with  ground-glass 
top  and  stepper.  Weigh  the  bottle  and 
place  it  in  a  vacuum  oven,  tilting  the 
stopper  on  its  side  so  that  there  is  no 
closure  during  the  drying  period.  Dry 
at  a  temperature  of  60*  C.  and  a  pres¬ 
sure  of  5  millimeters  of  mercury  or  less 
for  3  hours.  At  the  end  of  the  drying 
period,  fill  the  vacuum  oven  with  air 
dried  by  passing  it  through  a  drying 
agent  such  as  sulfuric  acid  or  silica  gel. 
Replace  the  stopper  and  place  the  weigh¬ 
ing  bottle  in  a  desiccator  over  a  desic¬ 
cating  agent  such  as  phosphorous  pen- 
toxide  or  silica  gel,  allow  to  cool  to  room 
temperature,  arid  reweigh.  Calculate 
the  percent  loss. 

(7)  vH.  Proceed  as  directed  in  §  141a.5 
(b)  of  this  chapter,  using  a  solution  con¬ 
taining  33  milligrams  per  milliliter. 

(8)  Identity.  Dissolve  about  10  milli¬ 
grams  accurately  weighed  in  1  milliliter 
of  water,  add  5  milliliters  of  an  aqueous 
40  percent  sulfuric  acid  solution,  and 
heat  in  a  boiling  water  bdth  for  100 
minutes.  Cool  and  dilute  to  a  volume  of 
25  milliliters  with  water.  Use  a  suitable 
recording  ultraviolet  spectrophotometer 
and  1 -centimeter  quartz  cells.  Set  the 
instrument  to  100  percent  transmis¬ 
sion  with  an  8  percent  sulfuric  acid 
solution.  Record  the  spectrum  from 
220  millimicrons  to  300  millimicrons. 
The  ratio  of  the  two  absorbances 

should  be  not  less  than  1,20  and 

Aa32/ 

not  more  than  1.50. 

§  148i.2  Ne<Hnycin  undecylenate. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identtty,  strength, 
quality,  and  purity.  Neomycin  imdec- 
ylenate  is  the  undecylenate  salt  of  a 
kind  of  neomycin  or  a  mixture  of  two  or 
more  such  salts.  It  is  so  purified  and 
dried  that: 

(1)  It  contains  not  less  than  300  milli¬ 
grams  of  neomycin  base  activity  per  mil- 
ligrsun,  calculated  on  the  anhydrous 
basis. 

(ii)  Its  moisture  content  is  not  more 
than  5.0  percent. 

(iii)  The  pH  of  a  solution  containing 
50  milligrams  per  milliliter  in  80  percent 
methyl  alcohol  is  not  less  than  6.5  and 
not  more  than  7.0. 

(iv)  It  gives  positive  identity  tests  for 
neomycin  and  undecylenlc  acid. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiratiem 
date  is  12  months. 


(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  S  148.4  of 
this  chapter,  each  such  request  shall 
contahi: 

(1)  Results  of  tests  and  assays  on  the 
batch  for  potency,  moisture,  pH,  and 
identity. 

(ii)  Samples  required:  10  packages, 
each  containing  approximately  equal 
portions  of  not  less  than  500  milligrams. 

(4)  Fees.  $4.00  for  each  package  in 
the  sample  submitted  in  accordance  with 
subparagraph  (3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  §  148i.l 
(b)(1),  except  prepare  the  sample  for 
assay  as  follows:  Accurately  weigh  ap¬ 
proximately  500  milligrams  of  neomycin 
undecylenate.  transfer  to  a  250-milli¬ 
liter  volumetric  flask,  add  50  milliliters 
of  chloroform,  and  mix  well.  Adjust  to 
volume  with  absolute  alcohol,  and  mix 
well.  Dilute  an  aliquot  with  O.IM  potas¬ 
sium  phosphate  buffer,  pH  8.0  to  the 
reference  point. 

(2)  Moisture.  Proceed  as  directed  in 
§  141a.5(a)  of  this  chapter. 

(3)  pH.  Proceed  as  directed  in 
§  141a.5(b)  of  this  chapter,  except  use 
a  solution  containing  50  milligrams  per 
milliliter  in  80  percent  methyl  alcohol. 

(4)  Identity — (i)  Reagents,  (a)  Nor¬ 
mal  sulfuric  acid. 

(b)  Chloroform. 

(c)  O.IN  potassium  permanganate. 

(d)  Freshly  distilled  aniline. 

(e)  95  percent  ethyl  alcohol. 

(/)  Ethyl  ether. 

(g)  Activated  carbon.  ' 

(A)  70  percent  ethyl  alcohol. 

(t)  Normal  sodium  hydroxide. 

(j)  Triketohydrlndene  hydrate  (Nin- 
hydrin)  reagent:  Dissolve  200  milligrams 
of  triketohydrlndene  hydrate  in  water  to 
make  10  milliliters.  Prepare  this  solution 
fresh. 

(ii)  Procedure.  Suspend  5  grams  of 
neomycin  undecylenate  in  20  milliliters 
of  normal  sulfuric  acid.  Heat  this  sus¬ 
pension  in  a  boiling  water  bath  until  the 
liberated  undecylenic  acid  separates  on 
the  surface  of  the  aqueous  phase.  Allow 
to  cool.  Transfer  the  mixture  to  a  sep¬ 
aratory  funnel  and  extract  it  with  three 
10-milliliter  portions  of  chloroform. 
Save  the  aqueous  phase  in  the  separator. 
Filter  the  combined  chloroform  extrac¬ 
tives  through  a  small  pledget  of  cotton. 
Heat  on  a  steam  bath  until  the  chloro¬ 
form  is  completely  evaporated.  Per¬ 
form  the  following  tests  on  the  residual 
liquid: 

(o)  Undecylenate  identity.  (I)  To 
about  1  milliliter  of  the  liquid,  add  potas¬ 
sium  permanganate  solution  dropwise; 
the  permanganate  color  is  discharged. 

(2)  Place  about  3  milliliters  of  tiie 
solution  and  3  milliliters  of  freshly  dis¬ 
tilled  aniline  in  a  tall  test  tube,  and  heat 
for  10  minutes  at  a  rate  such  that  the 
ring  of  condensate  remains  just  below 
the  mouth  of  the  tube.  Cool,  add  10 
milliliters  of  alcohol  and  10  milliliters  of 
ether,'  and  transfer  to  a  separator. 
Wash  the  ether  solution  with  four  20- 
milliliter  portions  of  water,  and  discard 
the  water  washings.  Heat  on  a  stecun 
bath  until  the  odor  of  ether  is  no  longer 
perceptible,  then  add  a  few  mUligrams  of 
activated  carbon,  mix  well,  and  filter. 


Evaporate  the  filtrate  nearly  to  dryness, 
and  recrystallize  the  residue  from  70  per¬ 
cent  alcohol;  the  anilide  so  obtained, 
after  drying,  melts  between  66*  C.-67.5* 

C. 

(b)  Neomycin  identity.  (I)  Carefully 
render  just  alkaline  a  1 : 10  dilution  of  the 
filtrate  of  the  aqueous  phase  remaining 
in  the  separator  after  chloroform  extrac¬ 
tion  by  adding,  dropwise.  normal  sodium 
hydroxide.  Add  1  milliliter  of  triketo- 
hydrindene  hydrate  reagent;  a  .deep- 
violet  color  develops  slowly  on  stimding. 

(2)  Add  1  milliliter  of  sulfuric  acid  to 
1  milliliter  of  the -clear  filtrate.  Cool, 
then  add  2  drops  of  a  10  percent  solution 
of  a-niq>hthol  in  alcohol;  a  violet  color 
develops  on  standing.  On  dilution  with 
lO'miUiliters  of  water,  the  solution  be¬ 
comes  turbid  due  to  the  formation  of  a 
blue-violet  precipitate  which  dissolves 
on  the  addition  of  10  milliliters  of  al¬ 
cohol,  yielding  a  pale-yellow  rolution. 

§  148i.3  Neomycin  sulfate  ointment ; 
neomycin  sulfate  cream. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Neomycin  sulfate  oint¬ 
ment  and  neomycin  sulfate  cream  is 
neomycin  sulfate  in  a  suitable  and 
harml^  ointment  or  cream  bcuse,  with 
or  without  suitable  and  harmless  buffer 
substances  and  dispersing  and  suspen- 
ing  agents.  It  may  contain  cortisone 
or  a  suitable  derivative  of  cortisone 
and  one  or  more  suitable  proteolytic 
enzsmxes  Its  potency  is  not  less  than 
3.5  milligrams  per  gram.  If  an  oint¬ 
ment,  its  mosture  content  is  not  more 
than  1.0  percent.  The  neomycin  sul¬ 
fate  used  conforms  to  the  reqxiire- 
ments  prescribed  by  S  148i.l(a)  (1). 
Each  other  substance  used,  if  its  name  is 
recognized  in  the  U.SP.  or  NJ’.,  con¬ 
forms  to  the  standards  prescribed  there¬ 
for  by  such  official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  pre¬ 
scribed  by  §  148.3  of  this  chapter,  except 
that,  if  it  is  intended  solely  for  topical 
use  and  it  does  not  contain  cortisone  or 
a  derivative  of  cortisone  or  a  proteo- 
Isrtic  enzyme,  in  lieu  of  the  statement 
‘^Caution:  Federal  law  prohibits  dispens¬ 
ing  without  prescription,”  each  package 
shall  include  information  containing 
directions  and  warnings  adequate  for 
tile  use  of  the  drugs  by  the  laity.  Its 
expiration  date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to*  the  requirements  of  §  148.4  of 
tiiis  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  neoms^in  sulfate  used  in 
making  the  batch  for  potency,  moisture, 
.pH.  and  identity. 

(b)  The  batch  for  potency  and  mois¬ 
ture. 

(ii)  Samples  required: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch:  10  packages  each 
containing  approximately  500  milligrams. 

(b)  The  batch:  Minimum  5  immedi¬ 
ate  containers. 

(c)  In  the  case  of  an  initial  request 
for  certification,  each  other  ingredient 
used  in  making  the  batch :  One  package 
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of  each  containing  s4>proximately  5 
grams. 

(4)  Fees.  $4.00. for  each  immediate 
container  submitted  in  accordance  with 
subparagraph  (3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Extraction  (ointment  only) . 
Proceed  as  directed  in  S  148i.l  (b)(1)  of 
this  chapter,  except  prepare  the  sample 
by  placing  a  representative  portion  of  the 
ointment  (usually  approximately  1  gram, 
accurately  weighed)  into  a  separatory 
funnel  containing  50  milliliters  of  perox- 
ide>free  ether.  Shake  the  sample  and 
ether  until  homogeneous.  Add  25  milli¬ 
liters  of  O.lAf  potassium  phosphate  buff¬ 
er,  pH  8.0,  and  shake  well.  Allow  the 
layers  to  separate.  Remove  the  buffer 
layer  and  repeat  the  extraction  with  new 
portions  of  the  buffer  at  least  three  times 
and  any  additional  times  necessary  to 
insure  complete  extraction  of  the  anti¬ 
biotic.  Combine  the  extractives  and  ad¬ 
just  to  an  appropriate  volume  to  give  a 
stock  solution  of  convenient  concentra¬ 
tion.  Make  further  dilutions  with  O.llf 
potassium  phosphate  buffer,  pH  8.0. 

(ii)  Blending  (ointments  or  creams). 
Proceed  as  directed  in  §  148i.l(b)  (1) ,  ex¬ 
cept  prepare  the  sample  for  assay  as 
follows:  Prepare  an  a^usted  buffer  by 
making  a  1.0  percent  solution  of  IN 
NaOH  in  O.IM  phosphate  buffer,  pH  8.0. 
Transfer  an  accurately  weighed  sample 
into  a  high-speed  glass  blender,  add  1.0 
milliliter*  of  polysorbate  80  and  sufficient 
adjusted  phosphate  buffer  to  give  a  stock 
solution  of  convenient  concentration. 
Blend  3  to  5  minutes.  The  content  of 
neomycin  is  satisfactory  if  it  is  not  less 
than  90  percent  and  not  more  than  115 
percent  of  the  number  of  milligrams  that 
it  is  represented  to  cbntain. 

(2)  Moisture.  If  the  product  is  an 
ointment,  proceed  as  directed  in  §  141a.8 
(b)  of  this  chapter. 

§  148i.4  Neomycin  sulfate  capsules. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Neomycin  sulfate  cap¬ 
sules  are  capsules  composed  or  neomycin 
sulfate,  with  or  without  one  or  more  suit¬ 
able  and  harmless  buffer  substances,  veg¬ 
etable  oils,  preservatives,  diluents,  bind¬ 
ers,  lubricants,  colorings,  and  flavorings, 
enclosed  in  gelatin  capsules.  Each  ci«- 
sule  shall  contain  not  less  than  50 
milligrams  of  neomycin  sulfate.  The 
moisture  content  is  not  more  than  4.0 
percent.  The  neomycin  sulfate  used 
conforms  to  the  requirements  of  S  1481.1 
(a)(1),  (1),  (hi),  (vi),  (vii),  and  (viil). 
Each  other  substance  used,  if  its  name 
is  recognized  in  the  U.S.P.  or  N.P.,  con¬ 
forms  to  the  standards  prescribed  there¬ 
for  by  such  official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  addi¬ 
tion  to  the  requirements  of  §  148.4  of  this 
chapter,  each  such  request  diall  contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch  for  potency,  toxicity, 
moisture,  pH,  and  identity. 

(b)  The  batch  for  potency 
moisture. 


(ii)  Samples  required: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch:  10  packages,  each 
containing  approximately  500  milligrams. 

(b)  The  batch:  Minimum  30  capsules. 

(c)  In  the  case  of  an  initial  request 
for  certiflcation,  each  other  ingredient 
used  in  making  the  batch:  One  package 
of  each  containing  approximately  5 
grams. 

(4)  Fees.  $0.75  for  each  capsule  sub¬ 
mitted  in  accordance  with  subparagraph 
(3)(ii)(&)  of  this  paragraph;  $4.00  for 
each  immediate  container  submitted  in 
accordance  with  subparagraph  (3)  (ii) 

(a)  and  (c)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — 

(1)  Potency.  Proceed  as  directed  in 
§  148i.l(b)  (1),  except  place  a  represent¬ 
ative  number  of  capsules  (usually  5  to 
12)  in  a  high-speed  glass  blender  in 
sufficient  O.IM  potassium  phosphate 
buffer,  pH  8.0,  to  make  a  stock  solution 
of  convenient  concentration.  Blend  for 
3  to  5  minutes.  Further  dilute  an  aliquot 
in  O.IM  potassium  phosphate  buffer,  pH 
8.0,  to  give  a  solution  of  10«0  micrograms 
(estimated)  per  milliliter  if  the  test  or¬ 
ganism  is  Staphylococcus  aureus  or  to 
1.0  microgram  (estimated)  per  milliliter 
if  the  test  organism  is  Staphylococcus 
epidermidis.  The  content  of  neomycin 
is  satisfactory  if  it  contains  not  less  than 
90  percent  and  not  more  than  115  percent 
of  the  number  of  milligrams  of  activity 
that  it  is  represented  to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
§  141a.5(a)  of  this  chapter. 

§  148i.5  Neomycin  sulfate  tablets. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Neomycin  sulfate 
tablets  are  tablets  that  conform  to  all 
requirements  and  are  subject  to  all  pro¬ 
cedures  prescribed  in  §  i48i.3(a)  for  neo¬ 
mycin  sulfate  capsules.  In  additicm  to 
the  requirements  prescribed  by  §  148i.3 
(a) ,  tablets  not  exceeding  15  milli¬ 
meters  in  diameter,  or  not  intended  only 
for  preparing  solutions,  shall  disinte¬ 
grate  within  1  hour. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  9  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch  for  potency,  toxicity, 
moisture,  pH,  and  identity. 

(b)  The  batch  for  potency,  moisture, 
and  disintegration  time. 

(ii)  Samples  required: 

.  (a)  The  nemnsrcin  sulfate  used  in 

making  the  batch:  10  packages,  each 
containing  approximately  500  milli¬ 
grams. 

(b)  The  batch: 

(1)  For  all  tests  except  dlsint^ation 
time:  Minimum  30  tablets. 

(2)  For  disintegration  time  studies: 
Six  tablets. 

(c)  In  the  case  of  an  initiai  request 
for  certiflcation,  each  other  Ingr^ent 
used  in  making  the  batch:  One  package 

and  of  each  containing  approximately  5 
grams. 


(4)  Fees:  $0.75  for  each  tablet  sub¬ 
mitted  in  accordance  with  subparagraph 

(3)  (ii)  (b)  (2)  of  this  paragn^h;  $3.00 
fox  afl  tablets  in  the  sample  submitted 
in  accordance  with  subparagraph  (3) 
(ii)  (b)(2)  of  this  paragraph;  $4.00  for 
each  immediate  container  submitted  in 
accordance  with  subparagraph  '  (3)  (ii) 

(a)  and  (c)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency,  Proceed  as  directed  in  §  148i.3 

(b) (1).  Its  potency  is  satisfactory  if 
it  contains  not  less  than  90  percent  and 
not  more  than  115  percent  of  the  num¬ 
ber  of  milligrams  of  neomycin  that  it  is 
represented  to  ontain. 

(2)  Moisture..  Proceed  as  directed  in 
§  141a.5(a)  of  this  chapter. 

(3)  Disintegration  time.  Proceed  as 
directed  in  §  141a.9(c)  of  this  chapter. 

§  148i.6  Neomycin  sulfate  oral  suspen¬ 
sion. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Neomycin  sulfate  oral 
suspension  is  neomycin  sulfate,  with  or 
without  one  or  more  suitable  and  harm¬ 
less  suspending  and  dispeising  agents, 
colorings,  flavorings,  buffer  substances, 
and  preservatives,  suspended  or  dissolved 
in  a  suitable  and  harmless  vehicle.  It 
may  contain  pectin,  kaolin,  and  one  or 
more  suitable  sulfonamides.  Each  milli¬ 
liter  shall  contain  not  less  than  the 
equivalent  of  7.0  milligrams  of  neomycin 
base.  Its  pH  is  not  less  than  4.0  and 
not  more  than  5.0.  The  neomycin  sul¬ 
fate  used  conforms  to  the  requirements 
of  §  148i.l(a) (1)  (i),  (iii),  (vi),  (vU)., 
and  (viii).  Each  other  substance  used, 
if  its  name 'is  recognized  in  the  UBP. 
or  NP.,  conforms  to  the  standards  pre¬ 
scribed  therefor  by  such  official  com¬ 
pendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  addi¬ 
tion  to  the  requirements  of  9  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch  for  potency,  toxicity, 
moisture,  pH,  and  identity. 

(b)  The  batch  for  potencyvand  pH. 

(ii)  Samples  required: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch:  10  packages,  each 
containing  approximately  500  milli¬ 
grams. 

(b)  The  batch:  Minimum  of  5  imme¬ 
diate  containers. 

(c) /  In  case  of  an  initial  request  for 
certiflcation,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  approximately  5  grams. 

(4)  Fees.  $4.00  for  each  immediate 
container  submitted  in  accordance  with 
subparagraph  (3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  9  148i.l 
(b)(1),  except  place  a  representative 
sample  in  sufficient  O.IM  potassium 
phoivhate  buffer,  pH  8.0,  to  give  a  stock 
solution  of  convenient  concentration. 
Further  dilute  in  O.IM  potassium  phos¬ 
phate  buffer,  pH  8.0,  to  give  a  flnal  con¬ 
centration  of  10.0  micrograms  (esti- 
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mated)  per  milliliter  if  the  test  orga¬ 
nism  is  Staphylococcus  aureus  or  1.0  mi¬ 
crogram  (estimated)  per  milliliter  if  the 
test  organism  is  stigphylococcus  epi- 
dermidis.  Its  content  of  ne(»nycin  is 
satisfactory  if  it  contains  not  less  than 
90  percent  and  not  more  than  115  per¬ 
cent  of  the  number  of  milligrams  of 
activity  that  it  is  represented  to  contain. 

(2)  pH.  Proceed  as  directed  in 
§  141a.5(b)  of  this  chapter,  using  the 
undiluted  suspension. 

§  ‘148i.7  Neomycin  sulfate  nasal  suspen¬ 
sion;  neomycin  sulfate  nasal  solution. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Neomycin  sulfate  nasal 
suspension  and  neomycin  sulfate  nasal 
solution  are  neomycin  sulfate  and  a 
suitable  vasoconstrictor,  with  or  without 
one  or  more  suitable  and  harmless  sus¬ 
pending  or  dispersing  agents,  preserva¬ 
tives,  buffer  substances,  colorings,  and 
flavorings,  and  with  or  without  cortisone 
or  a  suitable  derivative  of  cortisone,  sus¬ 
pended  in  a  suitable  and  harmless  ve¬ 
hicle.  Each  milliliter  contains  the 
equivalent  of  not  less  than  3.5  milligrams 
of  neomycin  base.  The  pH  is  not  less 
than  5.5  and  not  more  than  6.5.  The 
neomycin  used  conforms  to  the  require¬ 
ments  of  §  148i.l  (a)(1)  (i),  (iU),  (vi), 
(vii) .  and  (viii) .  Each  other  substance 
iised,  if  its  name  is  recognized  in  the 
U.SP.  or  N JB*.,  conforms  to  the  standards 
prescribed  therefor  by  such  official  cmn- 
pendium. 

(2)  Labeling.  It  shidl  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch  for  potency,  toxicity, 
moisture.  pH,  and  identity. 

(b)  The  batch  for  potency  and  pH. 

(ii)  Samples  required: 

(a)  The  neomsrcin  sulfate  used  in 
making  the  batch  r  10  packages,  each 
containing  aiH>i’Oximately  500  milli¬ 
grams. 

(b)  The  batch:  A  minimum  of  5  im¬ 
mediate  containers. 

(c)  In  case  of  an  Initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  approximately  5  grams. 

(4)  Fees:  $4-00  for  each  immediate 
container  submitted  in  accordance  with 
subparagraph  (3)  (ii)  of  this  paragraph. 

(b)  Tests  anfi  methods  of  assay — (1) 
Potency.  Proceed  as  direct^  in  §  1481.1 
(b)(1),  except  dilute  volumetrically  a 
representative  sample  in  sufficient  O.IM 
potassium  phosphate  buffer,  pH  8.0,  to 
give  a  stock  solution  of  convenient  con¬ 
centration.  Further  dilute  an  aliquot  in 
O.IM  potassium  phosphate  buffer,  pH  8.0, 
to  give  a  final  concentration  of  10.0 
micrograms  (estimated)  per  milliliter  if 
the  test  organism  is  Staphylococcus 
aureus  or  of  1.0  micr(^am  (estimated) 
per  milliliter  if  the  organism  is  Staphy¬ 
lococcus  epidermidis.  Its  content  of 
neomycin  is  satisfactory  if  it  contains 
not  less  than  90  percent  and  not  more 
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than  115  percent  of  the  number  of  milli¬ 
grams  of  activity  that  it  is  represented 
to  contain. 

(2)  pH.  Proceed  as  directed  in  §141a.5 
(b)  of  this  chapter,  using  the  undiluted 
sample. 

§  148i.8  Neomycin  sulfate  otic  solution. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Neomycin  sulfate 
otic  solution  is  neomycin  sulfate,  with 
or  without  one  or  more  suitable  and 
harmless  buffer  substances  and  preserva¬ 
tives,  suspended  or  dissolved  in  a  suit¬ 
able  and  harmless  vehicle.  It  may  con¬ 
tain  cortisone  or  a  suitable  derivative 
of  cortisone.  Ehch  milliliter  shall  con¬ 
tain  the  equivalent  of  not  less  than  2.5 
milligrams  of  neomycin  base.  Its  pH  is 
not  less  than  5.5  and  not  more  than  7.5. 
The  neomycin  sulfate  used  conforms  to 
the  requirements  prescribed  by  S  148i.l 

(a) (1)  (i),  (vi),  (vii),  and  (viii).  Each 
other  substance  used,  if  its  name  is 
recognized  in  the  U.S.P.  or  N JP.,  conforms 
to  the  standards  prescribed  therefor  by 
such  official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  addi¬ 
tion  to  the  requirements  of  §  148.4  of  this 
chapter,  each  such  request  shall  contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch  for  potency,  moisture, 
pH,  and  identity. 

(b)  The  batch  for  potency  and  pH. 

(ii)  Samples  required: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch:  10  packages,  each 
containing  approximately  500  milligrams. 

(b)  The  batch:  Minimum  of  five  im¬ 
mediate  containers. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  approximately  5  grams. 

(4)  Fees.  $4.00  for  each  sample  sub¬ 
mitted  in  accordance  with  subparagraph 
(3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  asscm — (1) 
Potency.  Proceed  as  directed  in  §  1481.1 

(b) (1),  except  dilute  volumetrically  a 
representative  sample  in  sufficient  O.IM 
potassium  phosphate  buffer,  pH  8.0,  to 
give  a  stock  solution  of  convenient  con¬ 
centration.  Further  dilute  volumetri¬ 
cally  in  O.IM  potassium  phosphate  buffer, 
pH  8.0,  to  give  a  concentration  of  10.0 
micrograms  (estimated)  per  milliliter  if 
the  test  organism  is  Staphylococcus 
aureus  or  1.0  microgram  (estimated)  per 
milliliter  if  the  test  organism  is  Staphy¬ 
lococcus  epidermidis.  Its  content  of  neo¬ 
mycin  is  satisfactory  if  it  contains  not 
less  than  00  percent  and  not  more  than 
115  percent  of  the  number  of  milligrams 
of  activity  that  it  is  represented  to 
contain. 

(2)  pH.  Proceed  as  directed  in 
§  141a.5(b)  of  this  chapter,  using  the 
imdiluted  sanmle. 

§  148i.9  Neomycm  sulfate  (^hthalinic 
solution  (neomycin  sulfate  eye  and 
ear  drops). 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength,  qual- 


‘  4399 

ity,  and  purity.  Neomycin  sulfate 
ophthalmic  solution  and  necxnycin  sul¬ 
fate  eye  and  ear  drops  is  neomycin  sul¬ 
fate,  with  or  without  one  or  more  suit¬ 
able  and  harmless  buffer  substances  and 
preservatives,  dissolved  or  suspended  in 
a  suitable  and  harmless  vehicle.  It  may 
contain  cortisone  or  a  suitcdile  deriva¬ 
tive  of  cortisone.  Each  milliliter  shall 
contain  not  less  than  the  equivalent  of 
3.5  milligrams  of  neomycin  base.  It  is 
sterile.  Its  pH  is  not  less  than  6.0  and 
not  more  than  7.5.  The  neomycin  sul¬ 
fate  used  conforms  to  the  requirements 
prescribed  by  S  148i.l(a) (1)  (i),  (ii), 
(vi) ,  (vii) ,  and  (viii) .  Each  other  sub¬ 
stance  used,  if  its  name  is  recognized  in 
the  U.S.P.  or  N.P.,  conforms  to  the 
standards  prescribed  therefor  by  such 
official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chiq;>ter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch  for  potency,  moisture, 
pH,  and  identity. 

(b)  The  batch  for:  Potency,  sterility, 
and  pH. 

(ii)  Samples  required: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch:  10  containers,  each 
ccmtaining  approximately  500  milli¬ 
grams. 

(b)  The  batch: 

(1)  For  all  tests  except  sterility:  A 
minimum  of  10  immediate  containers. 

(2)  For  i^iility  testing:  10  immediate 
containers. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  approximately  5  grams. 

(4)  Fees.  $4.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)(fi)  (a).  (b)(i),  and  (3)  (ii) 

(c)  of  this  paragraph;  $10.00  for  all  con¬ 
tainers  submitted  in  accordance  with 
subparagraph  (3)  (ii)  (b)  (2)  of  this 
paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  direct^  in  9  148i.6 
(b)  (1) .  Its  neomycin  content  is  satis¬ 
factory  if  it  contains  not  less  than  90 
percent  and  not  more  than  115  percent 
of  the  number  of  milligrams  that  it  is 
represented  to  contain. 

(2)  Sterility.  Proceed  as  directed  in 
9  141a.2  of  this  chapter,  using  the  equiv¬ 
alent  of  approximately  0.5  gram  activity, 
except  that  neither  penicillinase  nor  the 
control  tube  is  used  in  the  test  for 
bacteria. 

(3)  pH.  Proceed  as  directed  in 
9  141a.5(b)  of  this  chapter,  using  the 
undiluted  sample. 

§  1481.10  Neomycin  sulfate  lotion;  nco* 
mycin  sulfate  foam  aerosol. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Neomycin  sulfate  lotion 
or  neomycin  sulfate  foain  aerosol  is  neo¬ 
mycin  sulfate  suspended  or  dissolved  in 
a  suitable  and  harmless  vehicle,  with 
or  without  one  or  more  suitable  and 
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harmless  suspending  agents,  colorings, 
and  preservatives.  Neomycin  sulfate 
foam  is  packaged  with  one  or  more  suit¬ 
able  and  harmless  inert  gases.  Both 
may  contain  cortisone  or  a  suitable  de¬ 
rivative  of  cortisone.  Each  gram  con¬ 
tains  the  equiv^ent  of  not  less  than  3.5 
milligrams  of  neomycin  base.  Its  mois¬ 
ture  content  is  not  more  than  1.0  percent. 
The  neomycin  sulfate  used  conforms  to 
the  requirements  of  §  148i.l(a)  (1)  (i), 
(vi),  (vii),  and  (viii).  Each  other  sub¬ 
stance  used,  if  its  name  is  recognized  in 
the  U.SP.  or  N  J.,  conforms  to  the  stand¬ 
ards  prescribed  therefor  by  such  official 
compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  neomycin  sulfate  used  in 

making  the  batch  for  potency,  moisture. 
pH,  and  identity. 

(h)  The  batch  for  potency  and  mois¬ 
ture. 

(ii)  Samples  required:  « 

(a)  The  neomycin  sulfate  used  in 
making  the  batch:  10  packages,  each 
containing  approximately  300  milligrams. 

(b)  The  batch:  Minimum  of  5  im¬ 
mediate  containers. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  approximately  5  grams. 

(4)  Fees.  $4.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  148i.l 
(b)(1),  except  prepare  the  sample  as 
follows: 

(i)  Neomycin  sulfate  lotion.  Place  a 
representative  sample,  accurately  meas- 
ui^,  into  a  high-speed  glass  blender 
with  sufficient  volume  of  O.IM  potassium 
phosphate  buffer,  pH  8,  to  give  a  stock 
solution  of  convenient  concentration. 
Blend  3  to  5  minutes.  Make  fmrther  di¬ 
lutions  with  O.IM  potassium  phosphate 
buffer,  pH  8. 

(ii)  Neomycin  sulfate  aerosol  spray. 
Spray  the  entire  contents  of  the  well- 
shaken  sample  into  a  large  tared  beaker. 
Place  in  a  vacuum  desiccator,  evacuate, 
and  allow  to  stand  at  room  temperature 
for  16  hours  to  18  hoius.  After  the  gas 
has  volatilized,  acciu*ately  weigh  the 
beaker  and  contents  and  determine  the 
weight  of  the  material  in  the  beaker. 
Remove  a  representative  quantity  (usu¬ 
ally  approximately  1  gram,  accurately 
weighed)  of  the  residue  and  place  in 
sufficient  O.lAf  potassium  phosphate  buf¬ 
fer,  pH  8,  to  give  a  stock  solution  of  con¬ 
venient  concentration. 

Its  potency  is  satisfactory  if  it  contains 
not  less  than  90  percent  and  not  more 
than  115  percent  of  the  munber  of  milli¬ 
grams  of  neomycin  that  it  is  represented 
to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
§  141a.8(b)  of  this  chapter. 


§  14fii.l2  Neomycin  sulfate  summsi- 
tories. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength,  q^al- 
ity,  and  purity.  Neomycin  sulfate  sup¬ 
positories  are  suppositories  composed  of 
neomycin  sulfate  in  a  suitable  and  harm¬ 
less  base,  with  or  without  one  or  more 
suitable  and  harmless  preservatives.  It 
may  contain  cortisone  or  a  suitable  deriv¬ 
ative  of  cortisone.  Each  suppository 
contains  the  equivalent  of  not  less  than 
15  milligrams  of  neomycin  base.  The 
moisture  content  is  not  more  than  1.0 
percent.  The  neomycin  sulfate  used 
conforms  to  the  requirements  of  §  148i.l 
(a)(l)(i),  (vi),  (vii),  and  (viii).  Each 
other  substance  used,  if  its  name  is 
recognized  in  the  U.S.P.  or  N.P.,  con¬ 
forms  to  the  standards  prescribed  there¬ 
for  by  such  official  compendium: 

(2 )  Labeling.  It  shall  be  labeled  in  ac¬ 
cordance  with  the  requirements  of  §  148.3 
of  this  chapter.  The  expiration  date  is 
12  months. 

(3)  Request  for  certification.  In  addi¬ 
tion  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(1)  Results  of  tests  and  assays  on: 

*  (a)  The  neomycin  sulfate  used  in 

making  the  batch  for  potency.'moisture. 
pH,  and  identity. 

(b)  The  batch  for  potency  and 
moisture. 

(ii)  Samples  required: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch:  10  packages,  each 
containing  approximately  500  inilli- 
grams. 

(b)  The  batch:  A  minimum  of  30  sup- 
'l)ositories. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  approximately  5  grams. 

(4)  Fees.  $0.75  for  each  suppository 
in  the  sample  sulHnitted  in  accordance, 
with  subparagraph  (3)  (ii)  (a)  of  this 
paragraph;  $4.00  for  each  package  in  tihe 
sample  submitted  in  accordance  with 
subparagraph  (3)  (ii)  (b)  and  (c)  of 
this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  In  S  1481.1 
(b)(1)  of  this  chapter,  except  prepare 
the  sample  by  blending,  in  a  high-speed 
glass  blender,  a  representative  number 
of  suppositories  (usually  5  to  12)  wltii 
1.0  milliliter  of  polysorbate  80  and  suf¬ 
ficient  O.lAf  potassium  phosphate  buffer, 
pH  8.0,  to  give  a  stock  solution  of  con¬ 
venient  concentration.  The  content  of 
neomycin  is  satisfactory  if  it  contains 
not  less  than  90  percent  and  not  more 
than  115  percent  of  the  number  of  milli¬ 
grams  that  it  is  represented  to  contain. 

(2)  Moisture.  Proceed  as  directed  In 
§  1481.8  (b). 

§  148i.l3  Neomycin  sulfate  for  intra¬ 
muscular  injection. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Neomycin  sulfate 
for  intramuscular  injection  is  a  dry 
powder  composed  of  neomycin  sulfate, 
with  or  without  one  or  more  suitable 
and  harmless*  preservative^,  buffer  sub¬ 


stance,  and  dispersing  figents.  Each  vial 
contains  the  equivalent  of  not  less  than 
350  milligrams  of  neomycin  base.  It  is 
sterile.  It  is  nonpsrrogenic.  It  is  non- 
toxic.  It  contains  no  histamine  nor  his¬ 
tamine-like  substances.  Its  moisture 
content  is  not  more  than  8.0  percent. 
Its  pH  in  an  aqueous  solution  containing 
the  equivalent  of  33  milligrams  of  neo¬ 
mycin  base  per  milUliter  is  not  less  than 
5.0  and  not  more  than  7.5.  The  neo¬ 
mycin  sulfate  used  conforms  to  the  re¬ 
quirements  of  §  148i.l(a)  (1).  Each 
other  substance  used,  if  its  name  is 
recognized  in  the  U.SP.  or  N.F.,  con¬ 
forms  to  the  requirements  prescribed 
therefor  by  such  official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch  for  potency,  moisture. 
pH,  and  identity. 

(b)  The  batch  for  potency,  sterility, 
pyrogens,  toxicity,  histamine,  moisture, 
and  pH. 

(ii)  Samples  required: 

(a)  The  neomycin  sulfate  used  in  mak¬ 
ing  the  batch:  10  packages,  each  con¬ 
taining  approximately  500  milligrams. 

(b)  The  batch: 

(1)  For  all  tests  except  sterility:  A 
minimum  of  10  immediate  containers. 

(2)  For  sterility  testing:  10  immediate 
containers. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  not  less  than  5  grams. 

(4)  Fees.  $4.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  (a) ,  (b)  (f ) ,  and  (c)  of  this 
paragraph;  $10.00  for  aU  containers  sub¬ 
mitted  in  accordance  with  subparagraph 
(3)  (ii)  (b)  (2)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  §  148i.l 
(b)  (1).  Its  potency  is  satisfactory  if  it 
contains  the  equivalent  of  not  less  than 
90  percent  and  not  more  than  115  per¬ 
cent  of  the  number  of  milligrams  of  neo¬ 
mycin  that  it  is  represented  to  contain. 

(2)  Sterility.  Proceed  as  directed  in 
§  148i.l(b)  (2). 

(3)  Pyrogens.  Proceed  as  directed  in 
§  148i.l(b)  (4). 

(4)  Toxicity.  Procjeed  as  directed  in 
S  148M(b)  (3). 

(5)  Histamine.  Proceed  as  directed  in 
81481.1(b)(5). 

(6)  Moisture.  Proceed  as  directed  in 
§  1481.1  (b)  (6). 

(7)  pH.  Proceed  as  directed  in  §  148i.l 
(b) (7). 

§  148i.l4  Neomycin  sulfate  surgical 
powder. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Neomycin  sulfate  surgi¬ 
cal  powder  is  neomycin  sulfate,  with  or 
without  one  or  more  suitable  and  harm¬ 
less  diluents,  preservatives,  and  lubri¬ 
cants.  Each  gram  of  powder  contains 
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.lot  less  than  the  equivalent  of  350  milli¬ 
grams  of  neomycin  base.  It  is  sterile. 
Its  moisture  content  is  not  less  thsm  8.0 
percent.  The  neomycin  sulfate  used 
conforms  to  the  requirements  prescribed 
by  §  148i.l(a)  (1) .  Each  other  substance  > 
used,  if  its  name  is  recognized  in  the 
U.S.P.  or  N  J.,  conforms  to  the  require¬ 
ments  prescribed  therefor  by  such  official 
compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  addi¬ 
tion  to  the  requirements  of  §  148.4  of  this 
chapter,  each  such  request  shall  contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  neomycin  sulfate  used  in  mak¬ 
ing  the  batch  for  potency,  moisture,  pH, 
and  identity. 

(b)  The  batch  for  potency,  sterility, 
and  moisture. 

(ii)  Samples  required: 

(a)  The  neomycin  sulfate  used  in  mak¬ 
ing  the  batch:  10  packages,  each  contain¬ 
ing  approximately  500  milligrams. 

(b)  The  batch: 

(1)  For  all  tests  except  sterility:  A 
minimum  of  5  immediate  containers. 

(2)  For  sterility  testing:  10  immediate 
containers. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  not  less  than  5  grams. 

(4)  Fees.  $4.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)(ii)  (o),  (b)(1),  and  (c)  of 
this  paragraph;  $10.00  for  all  containers 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  (b)  (2)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in 
§  148i.l(b)  (1).  Its  potency  is  satisfac¬ 
tory  if  it  contains  the  equivalent  of  not 
less  than  90  percent  and  not  more  than 
115  percent  of  the  number  of  milligrams 
of  neomycin  that  it  is  represented  to 
contain. 

(2)  Sterility.  Proceed  as  directed  in 
§  148i.lCb)  (2). 

(3)  Moisture.  Proceed  as  directed  in 
I  148i.l(b)  (6). 

V  148i.l5  Neomycin  sulfate-polymyxin  B 
sulfate  ophthalmic  solution;  neomy. 
cin  sulfate-polymyxin  B  sulfate 
ophthalmic  suspension. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Neomycin  sulfate-poly¬ 
myxin  B  stilfate  ophthalmic  solution  and 
neomycin  sulfate-polymsrxin  B  sulfate 
ophthalmic  suspension  are  neomycin  sul¬ 
fate  and  polymyxin  B  sulfate,  with  or 
without  cortisone  or  a  derivative  of  corti¬ 
sone,  and  with  or  without  one  or  more 
suitable  and  harmless  preservatives,  buf¬ 
fer  substances,  suspending  and  wetting 
agents,  and  diluents,  dissolved  or  sus¬ 
pended  in  distilled  water.  Each  milli¬ 
liter  contains  not  less  than  3.5  milli¬ 
grams  of  neomycin  and  not  less  than 
12,500  units  of  polymirxin.  The  solution 
or  suspension  is  sterile.  The  pH  is  not 
less  than  5.0  and  not  more  than  7.0.  The 
neomycin  sulfate  used  conforms  to  the 
standards  prescribed  by  §  148i.l(a)  (1). 
The  polymyxin  B  sulfate  used  conforms 
to  the  standards  prescribed  by  §  148p.l 


(a)  (1) .  Each  other  substance  lised,  if  its 
name  is  recognized  in  the  UBP.  or  N  J*., 
conforms  to  the  standards  prescribed 
therefor  by  such  official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requir-ements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  addi¬ 
tion  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(1)  Results  of  tests  and  assays  on: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch  for  potency,  toxicity, 
moisture,  pH,  and  identity. 

(b)  The  polymirxin  B  sulfate  used  in 
making  the  batch  for  potency,  toxicity, 
moisture,  pH,  and  identity. 

(c)  The  batch  for  potency,  sterility, 
and  pH. 

(ii)  Samples  required: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch:  10  packages,  each 
contaiifing  approximately  equal  portions 
of  not  less  than  500  milligrams. 

(b)  The  poljmiyxin  B  sulfate  used  in 
making -the  batch:  10  packages,  each 
containing  approximately  equal  portions 
of  not  less  than  500  milligrams. 

(c)  The  batch  for: 

(f)  All  tests  except  sterility:  A  mini¬ 
mum  of  6  immediate  containers. 

(2)  For  sterility  testing:  10  immediate 
containers. 

(d)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  ba$ch:  One  package  of 
each  containing  approximately  5  grams. 

(4)  Fees.  $4.00  for  each  immediate 
container  or  package  in  the  samples  sub¬ 
mitted  in  accordance  with  subparagraph 
(3)(ii)  (o),  (b),  (c)(f),  and  (d)  of  this 
paragraph;  $10.00  for  aU  samples  sub¬ 
mitted  in  accordance  with  subparagraph 
(3)  (ii)  (c)  (2)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Neomycin  content.  Re¬ 
move  a  representative  portion  from  the 
sample  with  a  suitable  syringe,  place 
into  an  appropriate-sized  volumetric 
fiask,  and  proceed  as  directed  in  §  148i.l 
(b)(1).  Its  content  of  neomycin  is 
satisfactory  if  it  is  not  less  than  85  per¬ 
cent  and  not  more  than  120  percent  of 
the  number  of  milligrams  that  it  is  rep¬ 
resented  to  contain. 

(ii)  Polymyxin  content.  Remove  a 
representative  portion  with  a  suitable 
syringe,  place  in  an  appropriate-sized 
volumetric  fiask  and  proceed  as  directed 
in  S  148p.l(b)  (1)  of  this  chapter,  except 
calculate  from  the  quantity  of  neomycin 
found  in  the  sample,  the  quantity  of 
neomycin  that  would  be  present  when 
the  sample  is  diluted  to  contain  10  units 
of  polsrmyxin  (labeled  potency)  per  milli¬ 
liter.  Prepare  the  polymyxin  standard 
curve  and  the  daily  standards  by  adding 
this  quantity  of  neomycin  to  each  con¬ 
centration.  The  content  of  polymyxin 
is  satisfactory  if  it  is  not  less  than  85 
percent  and  not  more  than  120  percent 
of  the  number  of  units  that  it  is  repre¬ 
sented  to  contain. 

(2)  Sterility.  Using  the  entire  con¬ 
tents  of  one  immediate  container,  pro¬ 
ceed  as  directed  in  S  141a.2  of  this  chap¬ 
ter,  except  that  neither  penicillinase  nor 
a  control  tube  is  used  in  the  test  for  bac¬ 
teria. 


(3)  pH.  Proceed  as  directed  in 
§  141a.5(b)  of  this  chapter,  using  the 
undiluted  sample. 

§  148i.l6  Neomycin  sulfate-polymyxin 

B  sulfate  ointment. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Neomycin  sulfate- 
polynurxin  B  stilfate  ointment  is  neomy¬ 
cin  sulfate  and  polymyxin  B  sulfate, 
with  or  without  cortisone  or  a  suitable 
derivative  of  cortismie.  and  with  or  with¬ 
out  one  or  more  suitable  and  harmless 
preservatives,  emollients,  and  suspend¬ 
ing  and  dispersing  agents  in  a  suitable 
and  harmless  ointment  base.  Each  gram 
ccmtains  not  less  than  3.5  milligrams  of 
neomycin  base  and  not  less  than  5,000 
units  of  pol3rmyxin  B  sulfate.  The  neo¬ 
mycin  sulfate  used  conforms  to  the 
standards  prescribed  by  §  148i.l(a)  (1) 
(i),  (Vi),  (vii),  and  (viii).  The  poly¬ 
myxin  B  sulfate  used  conforms  to  the 
standards  prescribed  by  S  148p.l(a)  (1) 
(i),  (vi),  (vU),  and  (viii).  Each  other 
sutotance  used,  if  its  name  is  recognized 
in  the  U.S.P.  or  N.P.,  conforms  to  the 
standards  prescribed  therefor  by  such 
official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 

§  148.3  of  this  chapter.  Its  expiration  i 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch  for  potency,  moisture, 
pH,  and  identity. 

(b)  The  polymsrxin  B  sulfate  used  in 
making  the  batch  for  potency,  moisture, 
pH.  and  identity. 

(c)  The  batch  for  potency  and  mois¬ 
ture. 

(1)  The  number  of  milligrams  of  neo¬ 
mycin  sulfate  per  gram  of  ointment. 

(2)  The  niunber  of  units  of  polymyxin 
B  sulfate  per  gram  of  ointment'. 

(ii)  Samples  required: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch:  10  packages,  each 
containing  approximately  equal  portions 
of  not  less  than  500  milligrams. 

(b)  The  polyms^xin  B  sulfate  used  in 
making  the  batch:  10  packages,  each 
containing  approximately  equal  portions 
of  not  less  than  500  milligrams. 

(c)  The  batch:  A  minimum  of  6  im¬ 
mediate  containers. 

(d)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  approximately  5  grams. 

(4)  Fees.  $4.00  for  each  package  in 
the  samples  submitted  in  accordance 
with  subparagraph  (3)  (ii)  (a) .  (b) ,  and 

(d)  of  this  paragraph;  $5.00  for  each 
immediate  container  submitted  in  ac¬ 
cordance  with  subparagraph  (3)  (ii)  (c) 
of  this  psutigraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Neomycin  content.  Pro¬ 
ceed  as  directed  in  §  148i.3(b) (1) (ii). 
Its  content  of  neomycin  is  satisfactory 
if  it  is  not  less  than  85  percent  and  not 
more  than  120  percent  of  the  niunber  of 
milligrams  that  it  is  represented  to 
contain. 
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(ii)  Polymyxin  content.  Proceed  as 
directed  in  9  148p.3(b)  (1),  except  calcu¬ 
late  from  the  quantity  of  neomycin 
f oimd  when  assasred  in  accordance  with 
subdivision  (i)  of  this  subparagraph,  the 
quantity  of  neomycin  that  would  be  pres¬ 
ent  when  the  sample  is  diluted  to  con¬ 
tain  10  units  of  polymyxin  (labeled 
potency)  per  milliliter.  Prepcure  the 
polymyxin  standard  curve  and  the  poly¬ 
myxin  daily  standard  by  adding  this  cir¬ 
culated  quantity  of  neomycin  to  each 
concentration  of  polymyxin  used  for  the 
curve.  Use  this  standard  curve  to  calcu¬ 
late  polymyxin  content  of  the  sample. 

-  Its  content  of  polymsrxin  is  satisfactory 
if  it  is  not  less  than  85  percent  and  not 
more  than  120  percent  of  the  number  of 
units  that  it  is  represented  to  contain. 

§  148i.l8  Neomycin  sulfate-polymyxin 
B  sulfate  otic  solution ;  neomycin 
sulfate-polymyxin  B  sulfate  otic 
suspension. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Neomycin  sulfate-poly¬ 
myxin  B  sulfate  otic  solution  or  neo¬ 
mycin  sulfate-polymyxin  B  sulfate  otic 
suspension  is  a  mixture  of  neomycin 
sulfate  and  polymsrxin  B  sulfate,  with  or 
without  cortisone  and  one  or  more  suit¬ 
able  anesthetic  agents  and  antiseptic 
agents,  and  with  or  without  one  or  more 
suitable  and  harmless  buffer  substances 
and  preservatives,  suspended  or  dissolved 
in  a  suitable  and  harmless  vehicle.  Each 
milliliter  or  gram  contains  not  less  than 
2  milligrams  of  neomycin  base  and  not 
less  than  4,000  units  of  polymyxin  B  sul¬ 
fate.  The  pH  is  not  less  than  5.5  and 
not  more  than  8.5.  The  neomycin  sul¬ 
fate  used  conforms  to  the  standards  pre¬ 
scribed  by  9  148i.l(a)(l)  (i),  (vi).  (vii), 
and  (vlii).  The  polsnnyxin  B  sulfate 
used  conforms  to  the  standards  pre¬ 
scribed  by  9  148p.l(a)(l)  (i),  (vi),  (vii), 
and  (x)  of  this  chapter.  Each  other 
substance  used,  if  its  name  is  recognized 
in  the  U.SP.  or  N.P.,  conforms  to  the 
standards  prescribed  therefor  by  such 
official  comi^dium. 

(2)  Labeling.  It  shall  be  labeled  in  ac¬ 
cordance  with  the  requirements  of  9  1488 
of  this  chapter.  Its  expiration  date  is 
12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  9  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch  for  potency,  moisture, 
pH,  and  identity. 

(b)  The  polymyxin  B  sulfate  used  in 
making  the  batch  for  potency,  moisture, 
pH,  and  identity. 

(c)  The  batch  for  neomycin  potency, 
polsnnsrxin  B  potency,  and  pH. 

(ii)  Samples  required: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch:  10  packages,  each 
containing  approximately  equal  portions 
of  not  less  than  500  milligrams.  > 

(b)  The  polsrmyxin  B  nilfate  used  In 
making  the  batch:  10  packages,  ea(^ 
containing  approximately  equal  portions 
of  not  less  than  500  milligrams. 

(c)  Tlie  batch:  A  minimiim  of  6  Im¬ 
mediate  containers. 


(d)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  approximately  5  grams. 

(4)  Fees.  $4.00  tor  each  package  in 
the  samples  submitted  in  accordance 
with  subparagraph  (3)  (ii)  (a),  (b),  and 
id)  of  this  paragraph;  $5.00  for  each 
immediate  container  submitted  in  ac¬ 
cordance  with  subparagraph  (3)  (ii)  (c) 
of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Neomycin  content.  Pro¬ 
ceed  as  directed  in  9  148L8(b)  (1).  ex¬ 
cept  that  if  the  vehicle  contains  liquid 
petrolatum  prepare  the  sample  for  assay 
as  follows:  Accurately  weigh  a  repre¬ 
sentative  portion  (usually  approximately 
1  gram)  and  transfer  to  a  high-speed 
glass  blender.  Add  1.0  milliliter  of  poly- 
sorbate  80  and  sufficl(^t  O.lAf  potassium 
phosphate  buffer,  pH  8.0,  to  give  a  stock 
solution  of  convenient  concentration. 
Blend  3  to  5  minutes.  The  content  of 
neomycin  is  satisfactory  if  it  is  not  less 
than  85  percent  and  not  more  than  120 
percent  of  the  number  of  milligrams  that 
it  is  represented  to  contain. 

(ii)  Polymyxin  content.  Proceed  as 
directed  in  §  1481. 17  (b)  (1),  except  that 
if  the  vehicle  contains  liquid  petro^tum, 
prepare  the  sample  for  assay  as  follows: 
Acciirately  weigh  a  representative  por¬ 
tion  (usually  1  gram)  and  place  in  a 
high-speed  glass  blender.  Add  1.0  milli¬ 
liter  of  polysorbate  80  and  sufficient  10 
percent  potassium  phc^phate  buffer,  pH 
6.0,  to  give  a  stock  solution  of  conveiiient 
concentndion.  Blend  3  to  5  minutes. 
Modify  the  polymyxin  standard  curve 
and  the  daily  working  standards  as  fol¬ 
lows:  Calculate  frcnn  the  quantity  of 
neomycin  foimd  in  the  sample  when 
assayed  in  accordance  with  subdivision 
(i)  of  this  subparagraph,  the  quantity  of 
Tieomycin  that  would  be  present  when 
the  sample  is  diluted  to  contain  10  units 
of  polymyxin  (labeled  potency)  per  milli¬ 
liter.  Prepare  the  polymyxin  standard 
curve  and  the  polymyxin  daily  standard 
by  adding  the  calculated  quantity  of 
neomycin  to  each  concentration  of  poly¬ 
myxin  used  for  the  curve.  Use  this 
standard  curve  to  calculate  the  poly- 
msrxin  content  of  the  sample.  Its  con¬ 
tent  of  polymyxin  is  satisfactory  if  it  is 
not  less  than  85  percent  and  not  more 
than  120  percent  of  the  number  of  units 
that  it  is  represented  to  contain. 

(2)  pH.  Proceed  as  directed  in  9  141a. 
5(b)  of  this  chapter,  using  the  undiluted 
sample. 

§  148i.l9  Neomydn  snlfate-polymyxin 
B  sulfate  vaginal  suppbshories. 

(a)  Requirements  for  certification — 
(1)  standards  of  identity,  strength,  qual¬ 
ity.  and  purity.  Neomycin  sulfate-poly¬ 
myxin  B  sulfate  vaginal  suigx)8itories  are 
suppositories  made  of  neomycin  sulfate 
and  polymyxin  B  sulfate,  with  or  with¬ 
out  N  -  acetyl  -  4  -  hydroxy-m-arsanilic 
acid,  and  with  or  without  (me  or  more 
suitable  and  harmless  surface-acting 
agents,  fillers,  binders,  lubricants,  emol¬ 
lients,  dispersing  agents,  and  diluents, 
in  a  suitable  and  harmless  base.  Eat^h 
suimository  contains  the  e<iuivalent  of 
not  less  than  3.5  milligrams  of  ne(Mnycin 
base  activity,  and  not  less  than  20.000 
units  of  polymyxin  B  sulfate.  The  mois¬ 


ture  content  is  not  more  than  1.0  percent. 
The  neomycin  sulfate  used  conforms  to 
the  standards  prescribed  by  9  148i.l(a) 
(1)  (i) ,  (iii) ,  (vi) .  (vii) ,  and  (viii) .  The 
polymyxin  B  sulfate  used  (xmforms  to 
the  standards  prescribed  by  9  148p.l(a) 
(1)  (i),  (iv),  (vi),  (vii),  and  (viii)  of  this 
chapter.  Each  other  substance  used,  if 
its  name  is  recognized  in  the  UBP.  or 
NP.,  conforms  to  the  standards  pre- 
scrited  therefor  by  su(di  official  compen¬ 
dium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
9  148.3  of  this  copter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In 
addition  to  the  requirements  of  9  148.4 
of  this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch  for  potency,  toxicity, 
moisture.  pH,  and  identity. 

(b)  The  polymyxin  B  sulfate  used  in 
making  the  batch  for  potency,  toxicity, 
moisture,  pH,  and  identity. 

(c)  The  batch  for  neomycin  potency, 
polymyxin  potency,  and  moisture. 

(ii)  Samples  required: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch:  10  packages,  each 
containing  approximately  equal  portions 
of  not  less  than  500  milligrams. 

(b)  The  polym3rxin  B  sulfate  used  in 
making  the  batch:  10  packages,  each 
containing  approximately  equal  portions 
or  not  less  than  500  milligrams. 

(c)  The  batch:  Not  less  than  30  sup¬ 
positories. 

id)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  approximately  5  grams. 

(4)  Fees.  $4.00  for  ea(di  package  in 
the  samples  submitted  in  accordance 
with  subparagraph  (3)  (ii)  (a) .  (b) .  and 
id)  of  this  paragraph;  $1.00  for  each 
suppository  submitted  in  accordance 
with  subparagraph  (3)  (ii)  (c)  of  this 
paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Neomycin  content.  Pro¬ 
ceed  as  directed  in  9  148i.l(b)  (1),  ex¬ 
cept  prepare  the  sample  for  assay  as 
follows:  Place  a  representative  number 
of  suppositories  •  (usually  5  to  12)  into 
a  high-speed  glass  blender  with  1.0  milli¬ 
liter  of  polysorbate  80  and  sufficient 
O.Uf  potassium  i^osphate  buffer,  pH 
8.0,  to  give  a  st(x:k  solution  of  convenient 
ccmcentraticm.  Blend  3  to  5  minutes. 
The  content  of  neomycin  is  satisfactory, 
if  it  contains  not  less  than  85  percent 
and  not  more  than  120  percent  of  the 
number  of  milligrams  of  activity  that  it 
is  represented  to  contain. 

(ii)  Polymyxin  content.  Proceed  as 
directed  in  9  148p.l(b)  (1)  of  this  chap¬ 
ter,  except  prepare  the  sample  for  assay 
as  follows:  Place  a  representative  num¬ 
ber  of  suppositories  (usually  5  to  12)  into 
a  hi^-i^ed  glass  blender,  and  add  1.0 
milliliter  of  polysorbate  80  and  sufficient 
10  percent  potassium  phosphate  buffer. 
pH  6.0.  to  give  a  stock  solution  of  con¬ 
venient  concentration.  Modify  the  po^- 
myxin  standard  curve  as  follows:  Calcu¬ 
late  from  the  quantity  of  necmiycin  found 
when  assayed  in  accordance  with  subdi¬ 
vision  (i)  of  this  subparagraph,  the 
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quantity  of  neomycin  that  would  be  pres¬ 
ent  when  the  sample  is  diluted  to  con¬ 
tain  10  units  of  polsrmsrxin  (labeled  po¬ 
tency)  per  milliliter.  Prepare  the  poly¬ 
myxin  standard  curve  and  the  polymyxin 
daily  standards  by  adding  this  calcu¬ 
lated  quantity  of  neomycin  to  each  con¬ 
centration  of  polymsrxin  useid  for  the 
curve.  Use  this  standard  curve  to  cal¬ 
culate  the  polymyxin  content  of  the  sam¬ 
ple.  Its  content  of  pol3rm3ncin  is  satis¬ 
factory  if  it  contains  not  less  than  85 
percent  and  not  more  than  120  percent 
of  the  number  of  units  that  it  is  repre¬ 
sented  to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
§  141a.8(b)  of  this  chapter. 

§  148i.20  Neomycin  sulfate-polymyxin 
B  sulfate-gramicidin  ophthalmic  so¬ 
lution. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Neomycin  sulfate- 
pohnns^cin  B  stilfate-gramicidin  oph¬ 
thalmic  solution  is  i  neomycin  sulfate, 
pohrmyxin  B  sulfate,  and  gramicidin, 
with  or  without  one  or  more  suitable  and 
harmless  dispersing  and  suspending 
agents, 'buffer  substances,  diluents,  stir- 
factants,  and  antiseptics,  dissolved  in  a 
suitable  and  harmless  vehicle.  Each  mil¬ 
liliter  contains  not  less  than  1.75  milli¬ 
grams  of  neomycin  base  activity,  not  less 
than  5,000  units  of  polsnnyxin  B  sulfate, 
and  not  less  than  0.025  milligram  of 
gramicidin.  It  is  sterile.  Its  pH  is  not 
less  than  5.0  and  not  more  than  6.0. 
The  neomycin  sulfate  used  conforms  to 
the  standards  prescribed  by  §  148i.l(a) 
(1).  The  polymjrxin  B  sulfate  used  con¬ 
forms  to  the  standards  prescribed  by 
§  148p.l(a)  (1)  of  this  chapter.  The 
gramicidin  used  conforms  to  the  stand¬ 
ards  prescribed  by  S  148f.l(a)  (1)  of  this 
chapter.  Each  other  substance  used,  if 
its  name  is  recognized  in  the  n.SP.  or 
NJ*.,  conforms  to  the  standards  pre¬ 
scribed  therefor  by  such  official  com¬ 
pendium. 

(2)  labeling.  It  shall  be  labeled  In 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  S  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch  for  potency,  toxicity, 
moisture,  pH,  and  identity. 

(b)  The  pol3un3^in  B  sulfate  used  in 
making  the  batch  for  potency,  toxicity, 
moisture,  pH,  and  identity. 

(c)  The  gramicidin  used  in  making 
the  batch  for  potency,  toxicity,  moisture, 
crystallinity,  and  identity. 

(d)  The  l^tch  for  neomycin  potency, 
polsmil^in  potency,  gramicidin  potency, 
sterility,  and  pH. 

(ii)  Samples  required: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch:  10  packages,  each 
containing  approximately  equal  portions 
of  not  less  than  500  milligrams. 

(b)  The  polym3rxin  B  sulfate  used  in 
making  the  batch:  10  packages,  each 
containing  approximately  equal  portions 
of  not  less  than  500  milligrams. 


(c)  Hie  gramicidin  used  in  making 
the  batch:  10  packages,  each  containing 
approximately  equal  portions  of  not  less 
than  500  milligrams. 

(d)  The  batch: 

(1 )  For  all  tests  except  sterility:  Mini- 
miun  of  7  immediate  containers. 

(2)  For  sterility  testing:  10  immediate 
containers. 

(e)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  approximately  5  grams. 

(4)  Fees.  $4.00  for  each  package  in 
the  samples  submitted  in  accordance 
with  subparagraph  (S-)  (ii)  (a) ,  (b) ,  (c) , 
and  (e)  of  this  paragraph;  $6.00  for 
each  immediate  container  submitted  in 
accordance  with  subparagraph  (3)(ii) 
(d)  (i)  of  this  paragraph;  $10.00  for  all 
immediate  containers  submitted  in  ac¬ 
cordance  with  subparagraph(3)  (ii)  (d) 
(2)  of  this  paragraph.' 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Neomycin  content.  Pro¬ 
ceed  as  directed  in  S  148i.l5(b)  (1)  (i) . 
The  ne(Hnycin  (xmtent  is  satisfactory  if 
it  is  not  less  than  85  percent  and  not 
more  than  120  percent  of  the  number^ 
of  milligrams  that  it  is  represented  to 
contain. 

(ii)  Polymyxin  content.  Proceed  as 
directed  in  §  148i.l5(b)  (1)  (ii).  The 
polymyxin  content  is  satisfactory  if  it 
is  not  less  than  85  percent  and  not  more 
than  120  percent  of  the  number  of  units 
that  it  is  represented  to  contain. 

(iii)  Gramicidin  content.  Proceed  as 
directed  in  S  148f. 1(b)(1)  of  this  chap¬ 
ter,  except  to  prepare  the  sample  for 
assay  remove  a  representative  sample 
with  a  suitable  syringe,  place  into  an 
appropriate-sized  volumetric  flask,  and 
dilute  with  95  percent  ethyl  alcohol  to 
give  a  stock  solution  of  convenient  con¬ 
centration.  The  gramicidin  content  is 
satisfactory  if  it  contains  not  less  than 
85  percent  and  not  more  than  120  per¬ 
cent  of  the  number  of  milligrams  that 
it  is  represented  to  contain. 

(2)  Sterility^  Using  the  entire  con¬ 
tents  from  each  immediate  container, 
proceed  as  directed  in  S  141a.2  of  this 
chapter,  except  that  neither  penicillinase 
nor  the  control  tube  is  used  in  the  test 
for  bacteria. 

.  (3)  pH.  Proceed  as  directed  in 
§  141a.5(b)  of  this  chapter,  using  the 
,  undiluted  solution. 

§  148i.21  Neomycin  sulfate-polymyxin 
B  sulfate-gramicidin  nasal  solution. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Neomycin  sulfate- 
polymyxin  B  sulfate-gramicidin  nasal 
solution  is  a  solution  of  neomycin  sulfate, 
polsonsrxin  B  sulfate,  and  gramicidin, 
with  or  without  cortik>ne  or  a  suitable 
derivative  of  cortisone,  with  or  without 
a  suitable  vasoconstrictor  and  local  an¬ 
esthetic,  and  with  or  without  one  or  more 
suitable  and  harmless  buffer  substance, 
diluents,  surfactants,  and  anti-inflam¬ 
matory  agents,  dissolved  in  distilled 
water.  Each  milliliter  contains  not  less 
than  the  equivalent  of  0.6  milligram  of 
neomycin  base  activity,  2,000  units  of 
polymsrxin  B  sulfate,  and  0.05  milligram 
of  gramicidin.  The  pH  is  not  less  than 


5.0  and  not  more  than  6.5.  The  ne<»ny- 
cin  sulfate  .used  conforms  to  the  stand¬ 
ards  prescribed  by  S  148i.l(a)  (1)  (i), 

(iv),  (Vi),  (vU),  and  (viii).  The  poly- 
ms^ln  B  sulfate  used  conforms  to  the 
standards  prescribed  by  S  148p.l(a)  (1) 
(i),  (iii),  (Vi),  (vii),  and  (viii)  of  this 
chapter.  The  gramicidin  used  conforms 
to  the  standards  prescribed  by  S  148f.l 
(a)  (1)  of  this  chapter.  Each  other  sub¬ 
stance  used,  if  its  name  is  recognized  in 
the  U.S.P.  or  N.P.,  conforms  to  the  stand¬ 
ards  prescribed  by  such  official 
compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

( 3 )  Request  for  certification.  In  addi¬ 
tion  to  the  requirements  of  S  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch  for  potency,  toxicity, 
moisture,  pH,  and  identity. 

(b)  The  polsrmyxin  B  sulfate  used  in 
making  the  batch  for  potency,  toxicity, 
moisture,  pH,  and  identity. 

(c)  The  gramicidin  used  in  making  the 
batch  for  potency,  toxicity,  moisture, 
crystallinity,  and  identity. 

(d)  The  batch  for  neomycin  potency, 
polymsrxin  potency,  gramicidin  potency, 
and  pH. 

(ii)  Samples  required: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch:  10  packages,  each 
containing  not  less  than  approximately 
500  milligrams. 

(b)  The  polymyxin  B  sulfate  used  in 
making  the  batch:  10  packages,  each 
containing  not  less  than  approximately 
500  milligrams. 

it)  The  gramicidin  used  in  making 
the  batch:  10  packages,  each  containing 
not  less  than  500  milligrams. 

id)  The  batch:  A  minimum  of  7  im¬ 
mediate  containers. 

ie)  In  case  of  an  initial  request  for 
certification,  each  other  ingre^ent  used 
in  making  the  batch:  One  package  of 
each  containing  approximately  5  grams. 

(4)  Fees.  $4.00  for  each  package  in 
the  samples  submitted  in  accordance 
with  subparagraph  (3)(il)  (a),  (b),  ic), 
and  ie)  of  this  paragraph;  $6.00  for  each 
immediate  container  submitted  in  ac¬ 
cordance  with  subparagraph.  (3)  (ii)  id) 
of  this  paragraph. 

(b)  ^ests  and  methods  of  assay — (1) 
Potency — (i)  Neomycin  content.  Pro¬ 
ceed  as  directed  in  §  148i.20(b)  (1)  (i) . 
Its  content  of  neomycin  is  satisfactory  if 
it  is  not  less  than  85  percent  and  not 
more  than  120  percent  of  the  number  of 
milligrams  that  it  is  represented  to  con¬ 
tain. 

(ii)  Polymyxin  content.  Proceed  as 
directed  in  §  1481.15  (b)  (1)  (ii) .  Its  con¬ 
tent  of  polymsrxin  B  sulfate  is  satisfac¬ 
tory  if  it  is  not  less  than  85  percent  and 
not  more  than  120  percent  of  the  niun- 
ber  of  units  that  it  is  represented  to  con¬ 
tain. 

(iii)  '  Gramicidin  content.  Proceed  as 
directed  in  §  148f.l(b)  (1)  of  this  chap¬ 
ter,  except  to  prepare  the  sample  for 
assay  remove  a  representative  sample 
with  a  suitable  syringe,  place  into  an  ap- 
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propriate-sized  volumetric  flask  and 
dilute  with  95  percent  ethyl  alcohol  to 
give  a  stock  solution  of  convenient  con¬ 
centration.  Its  content  of  gramicidin 
is  satisfactory  if  it  is  not  less  than  85 
percent  and  not  more  than  120  percoit 
of  the  number  of  milligrams  that  it  is 
repres^ted  to  contain. 

(2)  pH.  Proceed  as  directed  in 
§  141a.5(b)  of  this  chapter,  using  the 
undiluted  sample. 

§  14^.23  Neomycin  sulfate-gramicidin 
ophthalmic  solution;  neomycin  sul¬ 
fate-gramicidin  ophthalmic  suspen¬ 
sion. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Neomycin  sulfate- 
gramicidin  oi^thalmic  solution  or  neo¬ 
mycin  sulfate-gramicidin  ophthalmic 
suspension  is  neomycin  sulfate  and 
gramicidin,  with  or  without  cortisone  or 
a  suitable  derivative  of  cortisone,  and 
one  or  more  suitable  antiseptics  and 
vasoconstrictors,  and  with  or  without 
one  or  more  suitable  and  harmless  buffer 
substances,  suspending  agents,  dispers¬ 
ing  agents,  stufactants,  preservatives, 
and  diluents,  dissolved  or  suspended  in 
sterile  distilled  water.  Each  milliliter 
contains  the  equivalent  of  not  less  than 
0.66  milligram  of  neomycin  base  and  not 
less  than  0.025  milligram  of  gramicidin 
activity.  It  is  sterile.  The  pH  is  not 
less  than  6.0  and  not  more  than  7.4. 
The  neomycin  sulfate  used  conforms  to 
the  standards  prescribed  by  §  148i.l(a) 
(1).  The  gramicidin  used  conforms  to 
the  standards  prescribed  by  §  148f.l(a) 
(1)  of  this  chapter.  Each  other  sub¬ 
stance  used,  if  its  name  is  recognized  in 
the  U.SP.  or  NP.,  conforms  to  the  stand¬ 
ards  prescribed  therefor  by  each  official 
compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall  con¬ 
tain: 

(1)  Results  of  tests  and  assays  on: 

(a)  The  neomycin  sulfate  used  in  mak¬ 
ing  thb  batch  for  potency,  toxicity,  mois¬ 
ture,  pH,  and  identity. 

(b)  The  gramicidin  used  in  making  the 
batch  for  potency,  toxicity,  moisture, 
crystallinity,  and  identity. 

(c)  The  batch  for  neomycin  potency, 
gramicidin  potency,  sterility,  and  pH. 

(ii)  Samples  required: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch:  10  packages,  each 
containing  approximately  equal  portions 
of  not  less  than  500  milligrams. 

(b)  The  gramicidin  used  in  making  the 
batch:  10  packages,  each  containing  ap¬ 
proximately  equal  portions  of  not  less 
than  500  milligrams. 

(c)  The  batch: 

(f)  For  all  tests  except  sterility:  A 
minimum  of  6  immediate  containers. 

(2)  For  sterility  testing:  10  immediate 
containers. 

(d)  In  case  of  an  initial  request  for 
certific^ition,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  approximately  5  grams. 

(4)  Fees.  $4.00  for  each  package  in 
the  samples  submitted  in  accordance 
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with  subparagraph  (3)  (ii)  (a) ,  (b) .  and 
(d)  of  this  paragraph;  $5.00  for  each 
immediate  container  sulxnitted  in  ac¬ 
cordance  with  subQ^agraph  (3)  (ii)  (c) 

(1)  of  this  paragraph;  $10.00  for  all 
immediate  containers  submitted  in  ac¬ 
cordance  with  subparagraph  (3)  (ii)  (c) 

(2)  of  this  paragrwh. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Neomycin  content.  Pro- 
coed  as  directed  in  §  148i.l5(b)  (1)  (1), 
using  an  aliquot  of  1.0  milliliter  of  the 
sample.  The  neomycin  content  is  satis¬ 
factory  if  it  is  not  less  than  85  percont 
and  not  more  than  120  percent  of  the 
number  of  milligrams  that  it  is  repre¬ 
sented  to  contain. 

(ii)  Gramicidin  content.  Proceed  as 
direc^ted  in  S  148f.l(b)  (1)  of  this  chapter, 
except  to  prepare  the  sample  for  assay 
place  a  1.0-milliliter  aliquot  of  the  sample 
in  an  appropriate  sized  volumetric  flask 
and  dilute  with  95  percent  ethyl  alcohol 
to  give  a  stock  solution  of  convenient 
concentration.  The  content  of  grami¬ 
cidin  is  satisfacitory  if  it  is  not  less  than 
85  percent  and  not  more  than  120  per¬ 
cent  of  the  number  of  milligrams  that  it 
'is  represented  to  contain. 

(2)  Sterility.  Using  the  entire  con¬ 
tents  of  an  immediate  container,  proceed 
as  directed  in  S  148a.2  of  this  chapter, 
except  that  neither  penicillinase  nor  the 
control  tube  is  used  in  the  test  for  bac¬ 
teria. 

(3)  pH.  Procoed  as  directed  in  §  141a. 
5(b)  of  this  cdiapter,  using  tiie  undiluted 
sample. 

§  148iJ!4  Neomycin  sulfate-gramicidin 
otic  solution. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Neomycin  sulfate- 
gramicidin  otic  solution  is  a  solution  of 
necmiycin  sulfate  and  gramicidin,  with 
or  without  cortisone  or  a  suitable  deriva¬ 
tive  of  cortisone,  with  or  without  one  or 
more  suitable  local  antiseptics  and  anti¬ 
fungal  agents,  and  with  or  without  one 
or  more  suitable  and  hannless  surfac¬ 
tants,  buffer  substances,  preservatives, 
and  (liluents,  dissolved  in  distilled  water. 
Each  milliliter  contains  the  equivalent 
of  not  less  than  0.66  milligram  of  neo¬ 
mycin  base  and  not  less  than  0.05  milli¬ 
gram  of  gramicidin  activity.  The  pH  is 
not  less  than  5.8  and  not  more  than  6.0. 
The  neomycin  sulfate  used  conforms  to 
the  standards  prescribed  by  S  1481.1  (a) 
(1)  (i),  (Vi),  (vii),  and  (viii).  The 
gramicidin  used  conforms  to  the  stand¬ 
ards  prescribed  by  S  148f.l(a)  (1)  of  this 
chapter.  Each  other  substance  used,  if 
its  name  is  recognized  in  the  U.SP.  or 
NP.,  conforms  to  the  standards  pre¬ 
scribed  therefor  by  such  official  com¬ 
pendium. 

(2)  Labeling.  It  shaU  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Requests  for  certification.  In  ad¬ 
dition  to  the  requirements  of  $  148.4  of 
this  chapter,  each  such  request  -shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  .  neomycin  sulfate  used  in 
making  the  batch  fmr  potency,  moisture, 
pH,  and  identity. 


(b)  The  gramicidin  used  in  making 
the  batch  for  potency,  moisture,  crystal¬ 
linity,  and  identity. 

(c)  The  batch  for  neomycin  potency, 
gramicidin  potency,  and  pH. 

(ii)  Samples  required: 

(a)  The  neomycin  sulfate  used  in 
making' the  batch:  10  packages,  each 
containing  approximately  equal  portions 
of  not  less  than  500  milligrams. 

(b)  Ihe  gramicidin  used  in  making 
the  batch :  10  padcages,  each  containing 
approximately  equal  portions  of  not  less 
than  500  milligrams. 

(c)  The  batch:  Seven  immediate  con¬ 
tainers. 

(d)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  approximately  5  grams. 

(4)  Fees.  $4.00  for  each  package  in 
the  samples  sutoiitted  in  accordance 
with  subparagraph  (3)  (ii)  (a) ,  (b) ,  and 

(d)  of  this  paragraph;  $5.00  for  each  im¬ 
mediate  container  submitted  in  accord¬ 
ance  with  sulH>aragraph  (3)  (ii)  (c)  of 
this  paragraph.  ~ 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (1)  Neomycin  content.  Pro¬ 
ceed  as  directed  In  §  148i.l5(b)  (1)  (i). 
The  neomycin-  content  is  satisfactory  if 
it  is  not  less  than  85  percent  and  not 
more  than  120  percent  of  the  number 
of  milligrams  that  it  is,  represented  to 
contain. 

(ii)  Gramicidin  content.  Proceed  as 
directed  in  §  148f. 1(b)(1)  of  this  chap¬ 
ter,  except  to  prepare  the  sample  for 
assay,  remove  a  representative_sample 
with  a  suitable  syringe,  place  in'an  ap¬ 
propriate-sized  volumetric  flask,  and  di¬ 
lute  with  95  percent  ethyl  alcohol  to  give 
a  'stock  solution  of  convenient  concen¬ 
tration.  The  gramicidin  content  is  sat¬ 
isfactory  if  it  is  not  less  than  85  percent 
and  not  more  than  120  percent  of  the 
number  of  miUigrams  that  it  is  repre¬ 
sented  to  contain. 

(2)  pH.  Proceed  as  directed  in 
§  141a.5(b)  of  this  chapter,  using  the 
imdiluted  solution. 

§  1481.25  Neomycin  sulfate-gramicidin 
lotion. 

(a)  Requirements  for  certification — 
(1) — Standards  of  identity,  strength, 
quality  and  purity.  Neomycin  sulfate- 
gramicidin  lotion  is  neomycin  sulfate  and 
gramicidin,  with  or  without  cortisone  or 
a  suitable  derivative  of  cortisone,  with 
or  without  one  or  more  antiseptics,  and 
with  or  without  one  or  more  suitable  and 
harmless  buffer  substances,  surfactants, 
dispersing,  suspending,  and  preservative 
agents,  and  diluents  in  a  suitable  and 
hannless  lotion  base.  Each  milliliter 
contains  the  equivalent  of  not  less  than 
2.5  milligrams  of  neomycin  base  and  not 
less  than  0.25  milligram  of  gramicidin 
activity.  The  neomycin  sulfate  used 
conforms  to  the  standards  prescribed  by 
§  148i.l(a)(l)  (i),  (vl),  (vU),  and  (viii). 
ITie  gramicidin  used  conforms  to  the 
standards  prescribed  by  §  148f.l(a)  (1) 
of  this  chapter,  except  9  148f .1  (a)  (1 )  (ii) . 
Each  other  substance  used,  if  its  name  is 
recognized  in  the  UHJ^.  or  N JP.,  conforms 
to  the  requirements  prescribed  therefor 
by  such  official  compendium. 

(2)  Labeling.  It  shaU  be  labeled  in  ac¬ 
cordance  with  the  requirements  of  §  148.3 
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of  this  chapter.  Its  expiration  date  Is 
12  monttis. 

(3>  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  S  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch  for  potency,  moisture, 
pH.  and  identity. 

(b)  The  gramicidin  used  in  making 
the  batch  for  potency,  moisture,  crystal¬ 
linity,  and  identity. 

(c)  The  batch  for  neomycin  potency 
and  gramicidin  potency. 

(ii)  Samples  required: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch:  Seven  packages,  each 
containing  approximately  equal  portions 
of  not  less  than  500  milligrams. 

(b) ^The  gramicidin  used  in  making 
the  batch:  Seven  packages,  each  con¬ 
taining  approximately  equal  portions  of 
not  less  than  500  milligrams. 

(c)  The  batch:  A  minimum  of  7  im¬ 
mediate  containers. 

(d)  In  case  of  an  Initial  request  for 
certification,  each  other  substance  used 
in  making  the  batch:  One  package  of 
each  containing  approximately  5  grams. 

(4)  Fees.  $4.00  for  each  package  in 
the  samples  submitted  in  accordance 
with  subparagraph  (3)(li)  (a),  (b),  and 

(d)  of  this  paragraph;  $5.00  for  each 
immediate  container  submitted  in  ac¬ 
cordance  with  subparagraph  (3)  (ii)  (c) 
of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (1)  Neomycin  content.  Pro¬ 
ceed  as  directed  in  §  1481.10(b)  (1)(1). 
Its  neomycin  content  is  satisfactory  if 
it  is  not  less  than  85  percent  and  not 
more  than  120  percent  of  the  number  of 
milligrams  that  it  is  represented  to 
contain. 

(ii)  Gramicidin  content.  Proceed  as 
directed  in  §  141f.l(b)  (1)  of  this  chap¬ 
ter,  except  prepare  the  sample  by  plac¬ 
ing  an  accurately  measured  representa¬ 
tive  portion  into  a  high-speed  glass 
blender  with  sufficient  95  percent  alco¬ 
hol  to  give  a  stock  solution  of  convenient 
concentration.  Blend  3  to  5  minutes. 
Its  gramicidin  content  is  satisfactory  if 
it  is  not  less  than  85  percent  and  not 
more  than  120  percent  of  the  number 
of  milligrams  that  it  is  represented  to 
contain. 

§  148L26  Neomycin  sulfate-gramicidin 
cream;  neomycin  sulfate-gramicidin 
ointment. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Neomycin  sulfate- 
gramicidin  cream  of  neomycin  sulfate- 
gramicidin  ointment  is  neomycin  sulfate 
and  gramicidin,  with  or  without  corti¬ 
sone  or  a  suitable  derivative  of  cortisone, 
and  with  or  without  one  or  more  suitable 
and  harmless  suspending  and  dispersing 
agents,  preservatives,  perfuming  agents, 
coloring  agents,  and  buffer  substances,  in 
a  suitable  and  harmless  cream  or  oint¬ 
ment  base.  Each  gram  contains  the 
equivalent  of  not  less  than  2.5  milligrams 
of  necunycin  base  and  not  less  than  0.25 
milligram  of  gramicidin  activity.  If  it  is 
an  ointment,  the  moisture  content  is  not 
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more  than  1.0  percent.  The  neomycin 
sulfate  used  conforms  to  the  standards 
prescribed  by  S148Ll(a)(l)  (i),  (iii), 
(vl),  (vli),  and  (vlli).  The  gramicidin 
used  conforms  to  the  standards  pre-  ' 
scribed  by  9  148f.l(a)  (1)  of  this  chap¬ 
ter.  Each  other  substance  used,  if  its 
name  is  recognized  in  the  U.S.P.  or  N.F., 
conforms  to  the  standards  prescribed 
therefor  by  such  official  compendium. 

(2)  Labeling,  its  label  and  labeling 
shall  comply  with  the  requironents  of 
§  148.3  of  this  chapter,  except  that  if  the 
drug  is  not  for  ophthalmic  use  or  does 
not  contain  cortisone  or  a  suitable  deriv¬ 
ative  of  cortisone,  in  lieu  of  the  state¬ 
ment  “Caution:  Federal  law  prohibits 
dispensing  without  prescription,”  the  la¬ 
beling  of  each  pack^e  shall  include  in¬ 
formation  containing  directions  and 
warnings  adequate  for  use  of  the  drug 
by  the  laity.  Its  expiration  date  is  12 
months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  neomycin  sulfate  used  in  mak¬ 
ing  the  batch  for  potency,  moisture.  pH, 
and  identity. 

(b)  The  gramicidin  used  in  making 
the  batch  for  potency,  moisture,  crystal¬ 
linity,  and  identity. 

(c)  The  batch  for  neomycin  potency, 
gramicidin  pot^cy,  and  moisture,  if  it  is 
an  ointment. 

(ii)  Samples  required: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch:  Seven  packages,  eqph 
containing  approximately  equal  portions 
of  not  less  than  500  milligrams. 

(b)  The  gramicidin  used  in  making 
the  batch:  Seven  packages,  each  con¬ 
taining  approximately  equal  portions  of 
not  less  than  500  milligrams. 

(c)  The  batch:  Minimum  of  7  imo^e- 
diate  containers. 

(d)  In  case  of  an  initial  request  for 
certification,  each  other  incAredient  used 
in  making  the  batch:  One  package  of 
each  containing  iq)proximately  5  grams. 

(4)  Fees.  $4.00  for  each  package  in 
the  samples  submitted  in  accordance 
with  subparagraph  (3)  (ii)  (a) ,  (b) ,  and 
(d)  of  this  paragraph;  $5.00  for  each 
imihediate  container  submitted  in  ac- 
cmxlance  with  subparagraph  (3)  (ii)  (c) 
of  this  i^agraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Neomycin  content.  Pro¬ 
ceed  as  directed  in  §  148i.3(b)  (1)  (i)  or 
(ii).  Its  content  of  neomycin  is  satis¬ 
factory  if  it  is  not  less  than  85  percent 
and  not  more  than  120  percent  of  the 
number  of  milligrams  that  it  is  repre¬ 
sented  to  contain. 

(ii)  Gramicidin  content — (o)  Cream. 
Proceed  as  directed  in  9  148f.l(b)  (1)  of 
this  chapter,  except  prepare  the  sample 
for  assay  by  placing  an  accurately 
weighed  representative  portion  (usually 
1  gram)  into  a  high-speed  glass  blender 
with  1.0  milliliter  of  polysorbate  80  and 
sufficient'  95  percent  alcohol  to  give  a 
stock  solution  of  convenient  concentra¬ 
tion.  Blend  3  to  5  minutes. 

(b)  Ointment.  Proceed  as  directed 
in  §  148f.l(b)  (1)  of  this  chapter,  except 


prepare  the  sample  for  assay  by  placing 
an  accurately  weighed  representative 
sample  (usually  approximately  1  gram) 
into  a  separatory  funnel.  Dissolve  the 
ointment  in  50  milliliters  of  n-hexane. 
Ebctract  this  solution  with  four  50-milli- 
liter  portions  of  95  percent  ethyl  alcohol. 
Collect  the  extractives  in  a  250-milliliter 
volumetric  fiask,  bring  to  volume  with 
90  percent  ethyl  alcohol,  and  mix  well. 
From  this  stock  solution,  dilute  an  ali¬ 
quot  with  95  percent  ethyl  alcohol  to 
reference  concentration. 

Its  content  of  gramicidin  is  satisfactory 
if  it  is  not  less  than  85  percent  and  not 
more  than  120  percent  of  the  niunber  of 
milligrams  that  it  is  represented  to 
contain. 

(2)  Moisture.  If  the  preparation  is- 
an  ointment,  proceed  as  directed  in 
9  141a.8(b)  of  this  chapter. 

§  1481.27  Neomycin  sulfate  eye  or  ear 
ointment. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Neomycin  sulfate 
eye-ear  ointment  is  necHnycin  sulfate, 
with  or  without  cortisone  or  a  suitable 
derivative  of  cortisone,  in  a  suitable  and 
harmless  ointment  base.  Each  gram 
(xmtains  the  equivalent  of  not  less  than 
3.5  milligrams  of  ne<nnycin  as  the  base. 
Its  moisture  content  is  not  more  than 
1.0  percent.  The  neomycin  sulfate  used 
conforms  to  the  requirements  of  9  148i.l 
(a)(1)  (i),  (Vi),  (vii),  and  (viii).  Each 
other  substance  used,  if  its  name  is  rec¬ 
ognized  in  the  UJSP.  or  NF.,  conforms 
to  the  standards  prescribed  therefor  by 
such  official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requir^ents  of 
9  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  9  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(1)  Results  of  tests  and  assays  on: 

(a)  Hie  neomycin  sulfate  used  in 
making  the  batch  for  potency,  moisture, 
pH,  and  identity. 

(b)  The  batch  for  potency  and  mois¬ 
ture. 

(ii)  Samples  required: 

(a)  The  neomycin  sulfate  used:  10 
packages,  each  containing  approxi¬ 
mately  equal  portions  of  not  less  than 
500  milligrams. 

(b)  The  batch:  A  minimum  of  5  im¬ 
mediate  containers. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  consisting  of  approximately  5 
grams. 

(4)  Fees.  $4.00  for  each  package  in 
the  samples  submitted  in  accordance 
with  subparagraph  (3)  (ii)  of  this 
paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  9  148i.3 
(b)(1)  (i)  or  (ii).  Its  content  of  neo¬ 
mycin  is  satisfactory  if  it  is  not  less  than 
90  percent  and  not  more  than  115  per¬ 
cent  of  the  number  of  milligrams  that  it 
is  represented  to  contain. 
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(2)  Moisture.  Proceed  as  directed  In 
§  141a.8(b)  of  this  chapter. 

§  148i.28  Neomycin  ralfate-kaolin- 
pectin  suspension. 

(a)  Requiremenis  for  certification — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Neomycin  sulfate- 
kaolin-pectin  suspension  Is  neomycin 
sulfate,  kaolin,  and  pectin,  with  or  with¬ 
out  one  or  more  suitable  and  harmless 
suspending  and  dispersing  agents,  buffer 
substances,  flavorings,  colorings,  and 
preservatives,  suspended  in  distilled 
water.  Each  milliliter  contains  the 
equivalent  of  7.0  milligrams  of  neomycin 
base.  The  pH  is  not  less  than  3.8  and 
not  more  than  4.8.  The  neomycin  sul¬ 
fate  used  conforms  to  the  standards 
prescribed  by  S  148i.l(a)  (1)  (i),  (iii), 
(Vi) .  (vii) .  and  (viii) .  Each  other  sub¬ 
stance  use^.  if  its  name  is  recognized  in 
the  U.SP.  or  N.P..  conforms  to  the  stand¬ 
ards  prescribed  therefor  by  such  official 
compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.^  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chfq>ter.  each  such  request  shall 
contain: 

(1)  Results  of  tests  and  assays  on: 

(a)  Hie  necmiycin  sulfate  used  in 
making  the  batch  for  potency,  toxicity, 
moisture.  pH,  and  identity. 

(b)  The  batch  for  neomycin  potency 
and  pH. 

(ii)  Samples  required: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch:  10  packages,  each 
containing  approximately  equal  portions 
of  not  less  than  500  milligrams. 

(b)  The  batch:  A  minimum  of  5  im¬ 
mediate  containers. 

(c)  In  case  of  an  initial  request  for 
certiflcation,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  consisting  of  approximately  5 
grams. 

(4)  Fees.  $4.00  for  each  package  or 
each  immediate  container  submitted  in 
accordance  with  subparagraph  (3)<ii) 
of  this  paragraph. 

(b)  Tests  and  methods  of  assay — 

(1)  Potency.  Proceed  as  directed  in 
148Ll(b)(l)  of  this  chapter,  except 
prepare  the  sample  for  assay  as  follows: 
Accurately  weigh  not  less  than  approxi¬ 
mately  1  gram  of  the  sample,  transfer  to 
a  250-milliliter  volumetric  flask,  dissolve 
and  dilute  to  mark  with  O.lAf  potassium 
phosphate  buffer.  pH  8.0.  Further  dilute 
with  O.lAf  potassium  phosphate  buffer, 
pH  8.0,  to  10  micrograms  (estimated)  pw 
milliliter.  The  content  of  neomycin  is 
satisfactory  if  it  is  not  less  than  90  per¬ 
cent  and  not  more  than  115  percent  of 
the  number  of  milligrams  that  it  Is 
represented  to  contain. 

(2)  pH.  Proceed  as  directed  in 
§  141a.5(b)  of  this  chapter. 

§  148i.29  Neomycin  sulfate-nystatin 
tablets. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength,  qual¬ 
ity.  and  purity.  Neomycin  sulfate- 


nystatin  tablets  are  neomycin  sulfate 
and  nystatin  with  a  suitable  and  harm¬ 
less  binder  and  lubricating  substance. 
Each  tablet  'contains  the  equivalent  of 
not  less  than  0.35  gram  of  neomycin 
base  and  not  less  than  125,000  units  of 
nystatin.  The  moisture  content  is  not 
more  than  10  percent.  Tablets  not  ex¬ 
ceeding  15  millimeters  In  diameter,  or 
not  intended  only  for  preparing  solu¬ 
tions,  shall  disintegrate  within  1  hour. 
The  neomycin  sulfate  used  conforms  to 
the  standards  prescribed  by  §  148i.l(a) 
(1)  (i),  (ill).  (Vi),  (vii),  and  (viii).  The 
nystatin  used  conforms  to  the  standards 
prescribed  by  S  148k.l(a)  (1)  of  this  chap¬ 
ter.  Each  other  substance  used,  if  its 
name  is  recognized  in  the  n.S.P  or  NF., 
conforms  to  the  standards  prescribed 
therefor  by  such  official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
1 148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Requests  for  certification.  In  ad¬ 
dition  to  the  requirements  of  S  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(1)  Results  of  tests  and  assays  on: 

(a)  The  neomycin  sulfate  used  in 
making  the  batch  for  potency,  toxicity, 
moisture,  pH,  and  identity. 

(b)  The  n3^tatin  used  in  making  the 
batch  for  potency,  toxicity,  moisture,  pH, 
and  identity. 

(c)  The  batch  for  neomycin  potency, 
nystatin  potency,  moisture,  and  disinte¬ 
gration  time. 

(U)  Samples  required: 

<a)  The  neomycin  sulfate  used  in 
making  the  batch:  10  packages,  each 
containing  approximately  equal  portions 
of  not  less  than  500  milligrams. 

(b)  The  n3rstatin  used  in  making  the 
batch:  10  packages,  each  containing  ap¬ 
proximately  equal  portions  of  not  less 
than  500  milligrams. 

(c)  The  batch  for: 

(f)  All  t^sts  except  disintegration 
time:  A  minimum  of  30  tablets. 

(2)  For  disintegration- time  studies: 
Six  tablets. 

(d)  In  case  of  an  initial  request  for 
certiflcation,  each  other  ingrediei^  used 
In  making  the  batch:  One  package  of 
each  consisting  of  approximately  5 
grams. 

(4)  Fees.  $1.00  for  each  tablet  sub¬ 
mitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  (c)  (f )  of  this  paragraph; 
$3.00  for  all  tablets  submitted  in  accord¬ 
ance  with  subparagraph  (3)  (ii)  (c)  (2) 
of  this  paragraph;  $4.00  for  each  pack¬ 
age  in  the  samples  submitted  in  accord¬ 
ance  with  subparagraph  (3)  (ii)  (o) ,  (b) , 
and  (d)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Neomycin  content.  Using 
not  less  than  three  tablets,  proceed  as 
directed  in  §  148i.5(b)  (1). 

(ii)  Nystatin  content.  Proceed  as  di¬ 
rected  in  §  148k.7(b)(l)  of  this, chapter, 
using  not  less  than^three  tablets  for  pre¬ 
paring  the  sample. 

(2)  Moisture.  Proceed  as  directed  in 
8  141a.5(a)  of  this  chapter. 

(3)  Disintegration  time.  Proceed  as 
directed  in  §  141a.9(c)  of  this  chapter. 


PART  148i— NOVOBIOCIN 

Sec. 

148j.l  Sodium  novobiocin. 

148JJI  Calcium  novobiocin. 

148]  A  Sodium  novobiocin  tablet*. 

148J.4  Calcliun  novobiocin  tablets. 

148]  .5  Calcium  novobiocin  syrup. 

148]  .8  [Reserved] 

Aothoutt:  If  148]. 1  to  148].6  issued  under 
sec.  607,  69  Stat.  463,  as  amended  76  Stat. 
786,  786,  787:  21  UJ3.CA.  367. 

§  148j.l  Sodium  novobiocin. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  puriti.  Sodium  novobiocin 
is  the  crystalline  monosodium  salt  of  a 
kind  of  novobiocin  or  a  mixture  of  two  or 
more  such  salts.  It  is  so  purified  and 
dried  that: 

(1)  Its  potency  is  not  less  than  800 
micrograxns  per  milligram,  expressed  in 
terms  of  the  novobiocin  acid  on  an 
anhydrous  basis. 

(ii)  It  is  sterile. 

(iii)  It  is  nonpsn:ogenic. 

(iv)  It  is  nontoxic. 

(V)  It  contains  no  histamine  nor  his¬ 
tamine-like  substances. 

(vi)  Its  moisture  content  is  not  more 
than  6.0  percent. 

(vii)  Its  pH  in  a  solution  containing 
25  milligrams  per  milliliter  is  not  less 
than  6.5  and  not  more  than  8.5. 

(viii)  When  dissolved  in  O.IM  sodium 
borate,  it  will  demonstrate  a  positive 
color  identity  test  for  novobiocin  with  a 
saturated  aqueous  solution  of  N,2,6- 
trichloroquinoneimine. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
8  148.3(b)  of  this  chapter.  Its  expira¬ 
tion  date  is  12  months. 

( 3 )  Request  for  certification.  In  addi¬ 
tion  to  the  requirements  of  8  148.4  of  this 
chapter,  each  such  request  shall  contain: 

(i)  Results  of  tests  and  assays  on  the 
batch  for  potency,  sterility,  pyrogens, 
toxicity,  histamine,  moisture,  pH,  crys¬ 
tallinity,  and  identity. 

(ii)  Samples  required: 

(a)  For  all  tests  except  sterility:  10 
packages,  each  containing  approximately 
500  milligrams. 

(b)  For  sterility  testing:  10  packages, 
each  containing  c^proximately  500 
milligrams. 

(4)  Fees.  $10.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  (a)  cd  this  paragraph; 
$10.00  for  all  samples  submitted  in  ac¬ 
cordance  with  subparagraph  (3)  (ii)  (b)  ^ 
of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Cylinders  (cups) .  Use  cyl¬ 
inders  described  in  8  141a.l(a)  of  this 
chapter. 

(ii)  Culture  media.  Use  ingredients 
that  conform  to  the  standards  prescribed 
in  tiie  U.SP.  or  NF..  if  such  name  ap¬ 
pears  in  either  compendium. 

(a)  Make  nutrient  agar  for  the  seed 
layer  and  for  carrying  the  test  organism 


as  follows: 

Peptone _  6.0  gm. 

Pancreatic  digest  of  casein, _  4.0  gm. 

Yeast  extract _  8.0  gm. 

Beef  extract _  1.6  gm. 

Glucose _ 1.0  gm. 

Agar _ 16.0  gm. 

Distilled  water,  _  1,000  ml. 


pH  6.6  to  6.6  after  sterilization. 
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(b)  Make  nutrient  agar  for  the  base 
layer  as  follows: 


Peptone _ 6.0  gm. 

Teast  extract _ ... _ _  6.0  gm. 

Beef  extract _ 1  gm. 

Agar _ 16.0  gm. 

Distilled  water,  qa _ i _  1,000  mL 


pH  6.5  to  6.6  after  sterillzatlcm. 

In  lieu  of  preparing  the  media  from  the 
individual  ingredients  specified  in  this 
subdivision,  they  may  be  made  from  a 
dehydrated  mixture  which,  when  recon¬ 
stituted  with  distilled  water,  has  the 
same  composition  as  such  media. 

(iii)  Working  standard.  Dissolve  vol- 
umetrically  a  suitable  weighed -quantity 
(30  milligrams  to  50  milligrams)  of  the 
working  standard,  dried  as  described  in 
§  141a.5(a)  of  this  chapter,  in  2  milli¬ 
liters  of  ethyl  alc(diol  and  then  add  suf¬ 
ficient  O.IM  potassium  phosphate  buffer, 
pH  7.8  to  8.0,  to  give  a  concentration  of 
1,000  micrograms  of  novobiocin  acid  per 
milliliter.  This  stock  solution  may  be 
kept  for  30  days  wh^  stored  under 
refrigeration. 

(iv)  Preparation  of  sample.  Dissolve 
in  sufficient  O.IM  potassium  phosphate 
buffer,  pH  7.8  to  8.0,  to  give  a  convenient 
stock  solution.  Further  dilute  in  1.0 
percent  potassium  phosphate  buffer  pH 
6.0,  to  give  a  finsJ  concentration  of  0.5 
microgram  of  novobiocin  acid  per  milli¬ 
liter  (estimated) . 

(v)  Preparation  of  test  organism. 
The  test  organism  is  Stai^lococcus  epi- 
dermidis  (ATCC  12228) ,  which  is  main¬ 
tained  on  slants  of  agar  described  in  sub¬ 
division  (ii)  (a)  of  this  subparagraph. 
Wash  the  organisms  from  a  recently  in¬ 
cubated  slant  with  3  milliliters  of  sterile 
sodium  chloride  solution  onto  a  large 
agar  surface,  such  as  that  provided  by 
a  Roux  bottle  containing  300  milliliters 
of  agar.  Use  sterile  glass  beads  to  aid  in 
spreading  the  organisms  over  the  entire 
agar  surface  of  the  Roux  bottle.  Incu¬ 
bate  16  hours  to  24  hours  at  32°  C.  to 
35*  C.  Wash  the  resulting  growth  from 
the  agar  surface  with  50  milliliters  of 
sterile  sodium  chloride  solution.  Stand¬ 
ardize  the  resulting  bulk,  suspension  so 
that  a  1:25  dilution  in  sodium  chloride 
solution  will  give  25  percent  light  trans¬ 
mission,  using  a  suitable  photoelectric 
colorimeter  with  a  580-millimicron  filter 
and  a  13-millimeter  dismieter  test  tube  as 
an  absorption  cell.  Run  test  plates  to 
determine  the  quantity  of  the  bulk  sus¬ 
pension  (usually  1.0  milliliter)  to  be 
added  to  each  100  milliliters  of  agar 
that  will  give  clear,  sharp  zones  of  inhibi¬ 
tion  of  appropriate  size. 

(vi)  Preparation  of  plates.  Add  21 
milliliters  of  the  sigar  prepared  as  de¬ 
scribed  in  subdivision  (ii)  (b)  of  this  sub- 
paragraph  to  each  Petri  dish  (20  milli- 
mitersXlOO  millimeters).  Distribute 
the  agar  evenly  in  the  plates,  cover  with 
porcelain  tops  glazed  on  the  outside,  and 
allow  to  harden.  Use  plates  the  same 
day  they  are  prepared.  Melt  a  sufficient 
amoimt  of  agar  described  in  subdivision 
(ii)  (a)  of  this  subparagraph,  cool  to 
48*  C.,  add  the  proper  amount  of  the  test 
organism  bulk  suspension  as  described  in 
subdivision  (v)  of  this  subparagraph,  and 
mix  thoroughly.  Add  4  milliliters  of  this 
inoculated  agar  to  each  Petri  dish.  Dis¬ 


tribute  the  seed  agar  evenly  in  the  plates, 
cover  again,  and  allow  to  harden.  After 
the  agar  has  hardened,  place  6  cyl¬ 
inders  on  the  agar  surface  so  that  they 
are  at  approximately  60*  'intervals  on  a 
2.8-centimeter  radius. 

(vii)  Standard  curve.  Prepare  the 
daily  standard  curve  by  further  diluting 
the  1,000  micrograms  per  milliliter  stock 
solution  in  1  percent  potassiiun  phos¬ 
phate  buffer,  pH  6.0,  to  obtain  concen¬ 
trations  of  0.32,  0.40,  0.50,  0.63,  and  0.78 
microgram  of  novobiocin  acid  per  milli¬ 
liter.  Use  three  plates  for  the  deter¬ 
mination  of  each  point  on  the  curve, 
except  the  0.5  microgram  per  milliliter 
concentration,  a  total  of  12  plates.  On 
each  of  three  plates,  fill  alternately  three 
cylinders  with  the  0.5  microgram  p^ 
milliliter  standard,  and  fill  the  other 
three  cylinders  with  the  concentration 
under  test.  Hius,  there  will  be  thirty- 
six  0.5-microgram  determinations  and 
nine  determinations  for  each  of  the 
other  points  on  the  curve.  After  the 
plates  have  incubated,  read  the  diam¬ 
eters  of  the  circles  of  inhibition.  Aver¬ 
age  the  readings  of  the  0.5  microgram 
per  milliliter  concentration  and  the 
readings  of  the  point  tested  for  each  of 
three  plates,  and  average  also  all  36 
readings  of  the  0.5  microgram  per  milli¬ 
liter  concentrations.  The  average  of  the 
36  readings  of  the  0.5  microgram  per 
milliliter  concentration  is  the  correction 
point  for  the  curve.  Correct  the  aver¬ 
age  value  obtained  for  each  point  to  the 
figiire  it  would  be  if  the  0.5  microgram 
per  milliliter  reading  for  that  set  of  three 
plates  were  the  same  as  the  correction 
point.  Thus,  if  in  correcting  the  0.4- 
microgram  concentration,  the  average  of 
the  36  readings  of  the  0.5-microgram 
concentration  is  20.0  millimeters,  and 
the  average  of  the  0.5-microgram  con¬ 
centration  of  this  set  of  three  plates  is 
19.8  millimeters,  the  correction  is  +0.2 
millimeter.  If  the  average  reaffing  of 
the  0.4-microgram  concentration  of  these 
same  three  plates  is  19.0  millimeters,  the 
corrected  value  is  19.2  millimeters.  Plot 
these  corrected  values,  including  the 
average  of  the  0.5  microgram  per  milli¬ 
liter  concentration,  on  two-cycle  semilog 
paper,  placing  the'  concentration  in 
micrograms  per  milliliter  on  the  log¬ 
arithmic  scale  and  the  diameter  of  the 
zone  of  inhibition  on  the  arithmetic 
scale.  Draw  the  standard  curve  through 
these  points  either  by  inspection  or  by 
means  of  the  following  equations: 

_3a+2b+c— e 

^ - 6 - *  f 

„_3e4-2d+c— a 


where: 

L= Corrected  zone  diameter  for  the  lowest 
concentration  of  standard  curve; 

H= Corrected  zone  diameter  for  the  high¬ 
est  concentration  of  the  standard 
curve; 

c= Average  zone  diameter  of  36  readings 
of  the  0.6  microgram  per  milliliter 
standard; 

a,  h,  d,  s= Corrected  average  values  for  the 
0.32,  0.40,  0.63,  and  0.78  microgram 
per  milliliter  standard  solutions,  re¬ 
spectively. 

Plot  the  values  obtained  for  L  and  H  and 
connect  with  a  strsdght  line. 


(viii)  Assay.  Use  three  plates  for 
each  sample.  Fill  three  cylinders  on 
each  plate  with  the  standard  0.5  micro¬ 
gram  per  milliliter  solution  and  three 
cylinders  with  the  0.5  microgram  per 
milliliter  (estimated)  sample,  alternat¬ 
ing  standard  and  sample.  Incubate  all 
plates,  including  those  containing  the 
standard  curve,  at  32*  C.-35*  C.  over¬ 
night,  and  measure  the  diameter  of  each 
circle  of  inhibition.  To  est^nate  the 
potency  of  the  sample,  average  the  zone 
readings  of  the  standard  and  the  zone 
readings  of  the  sample  on  the  three 
plates  used.  If  the  sample  gives  a  larger 
zone  size  than  the  average  of  the  stand¬ 
ard,  add  the  difference  between  them  to 
the  0.5  microgram  per  milliliter  zone  on 
the  standard  ciirve.  If  the  average 
sample  value  is  lower  than  the  standard 
value,  subtract  the  difference  between 
them  from  the  0.5  microgram  per  milli¬ 
liter  value  on  the  standard  curve.  From 
the  curve,  read  the  potencies  correspond¬ 
ing  to  ^ese  corrected  values  of  zone 
sizes. 

(2)  Sterility.  Using  500  milligrams 
from  each  container  tested,  proceed  as 
directed  in  §  141a.2  of  this  chapter,  ex¬ 
cept  that  neither  penicillinase  nor  the 
control  tube  is  used  in  the  test  for  bac¬ 
teria. 

(3)  Pyrogens.  Proceed  as  directed  in 
5  141a.3  of  this  chapter,  using  as  a  test 
dose  1.0  milliliter  per  kilogram  of  a  solu¬ 
tion  prepared  by  diluting  the  sample  to 
approximately  10  milligrams  of  activity 
per  milliliter  with  sterile,  psrrogen-free 
distilled  water. 

(4)  Toxicity.  Proceed  as  directed  in 
§  141a.4  of  this  chapter,  except  use  sterile 
UJSJP.  saline  TJ3.  as  a  diluent,  and  ad¬ 
minister  a  test  dose  of  0.5  milliliter  of  a 
solution  containing  4  milligrams  of  novo¬ 
biocin  acid  per  milliliter. 

(5)  Histamine.  Proceed  as  directed 
in  §  141b.l05  of  this  chapter,  using  a  test 
dose  of  0.6  milliliter  per  kilogram  of  an 
aqueous  solution  containing  3  milligrams 
per  milliliter. 

(6)  Moisture.  Proceed  as  directed  in 
§  141a.5(a)  of  this  chapter. 

(7)  pH.  Proceed  as  directed  in 
S  141a.5(b)  of  this  chapter,  using  a  satu¬ 
rated  aqueous  solution  prepared  by  mix¬ 
ing  well  25  milligrams  of  novobiocin  acid 
per  milliliter  of  distilled  water. 

(8)  Crystallinity.  Proceed  as  directed 
.  in  §  141a.5(c)  of  this  chapter. 

(9)  Identity,  (i)  Using  O.IM  aqueous 
sodium  tforate  as  a  diluent,  prepare  10 
milliliters  of  a  solution  containing  the 
equivalent  of  20  micrograms  (approxi¬ 
mate)  of  novobiocin  acid  per  milliliter. 

(ii)  Prepare  a  saturated  aqueous  solu¬ 
tion  of  N,2,6-trichloroquinoneimine  by 
shewing  continuously  for  30  minutes  in  a 
dark  bottle  25  milligrams  of  17,2.6-tri- 
chloroquinoneimine  in  100  milliliters  of 
distilled  water.  Let  stand  2  hours  after 
shaking.  Store  in  the  dark  bottle. 

(iii)  Add  1.0  milliliter  of  the  satu¬ 
rated  N,2,6-trichloroquinoneimine  solu¬ 
tion  to  4  milliliters  of  the  novobiocin  so¬ 
lution.  Mix  well  and  heat  in  a  water 
bath  at  37*  C.  for  10  minutes.  The  de¬ 
velopment  of  a  blue  color  is  a  positive 
test  for  the  presence  of  novobiocin.  To 
2  milliliters  of  the  blue  solution,  add  2 
milliliters  of  n-butanol  and  shake  well. 
A  green  color  should  develop  in  the 
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n-butanol  layer.  To  the  other  2-inllli- 
liter  portion  of  the  blue  solution,  add  2. 
milliliters  of  benzene  (c.p.),  and  shake 
welL  A  pink  color  should  be  developed 
in  the  benzene  layer. 

§  148jJZ  Calciam  nov<4>iocin. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Calcium  novobiocin  is 
the  crystidline  calcium  salt  of  a  kind  of 
novobiocin  or  a  mixture  of  two  or  more 
such  salts.  It  is  so  purified  and  dried 
that: 

(1)  Its  potency  is  not  less  than  800 
micrograms  per  milligram,  expressed  in 
terms  of  novobiocin  acid  on  an  anhy¬ 
drous  basis. 

(ii)  It  is  nontoxic. 

(iii)  Its  moisture  cont^t  is  not  more 
than  10  percent. 

(iv)  Its  pH  in  a  saturated  a(iueous  sus¬ 
pension  of  25  milligrams  per  milliliter  is 
not  less  than  6.5  and  not  more  than 
8.5. 

(v)  When  dissolved  in  O.lJlf  sodium 
borate  it  will  demonstrate  a  positive 
color  identity  test  for  novobiocin  with 
saturated  aqueous  solution  of  N,2;6-tri- 
chloroquinoneimine. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3(b)  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  addi¬ 
tion  to  the  requirements  of  S  148.4  of  this 
chapter,  each  such  request  shall  contain: 

(1)  Results  of  tests  and  assays  on  the 
batch  for  potency,  toxicity,  moisture, 
pH,  crsrstallinlty,  and  Identity. 

(ii)  Samples  required:  10  packages, 
each  containing  approximately  500  milli¬ 
grams. 

(4)  Fees.  $4.00  for  each  container  in 
the  sample  submitted  in  accordance  with 
subparagraph  (3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  S  148j.l 
(b)(1),  except  prepare  the  stock  solution 
of  the  sample  by  dissolving  and  diluting 
with  absolute  ethyl  alcohol  to  an  esti¬ 
mated  concentration  of  1,000  micro- 
grams  per  milliliter.  The  solution  for 
assay  is  diluted  with  1  percent  potassium 
phosphate  buffer,  pH  6.0,  to  an  estimated 
concentration  of  OA  microgram  per 
milliliter. 

(2)  Toxicity.  Proceed  as  directed  in 
§  141a.4  of  this  chapter,  except  use  sterile 
UjSP.  saline  T.S.  as  the  diluent,  and 
inject  0.5  milliliter  of  a  solution  contain¬ 
ing  the  equivalent  of  2  milligrams  of 
novobiocin  acid  per  milliliter. 

(3)  Moisture.  Proceed  as  directed  in 
§  141a.5(a)  of  this  chapter. 

(4)  pH.  Proceed  as  directed  in  9  141a. 
6(b)  of  this  chapter,  using  a  saturated 
aqueous  solution  prepared  by  suspending 
25  milligrams  of  calcium  novobiocin  per 
milliliter. 

(5)  Identity,  (i)  Using  O.lHf  aqueous 
sodium  borate  as  a  diluent,  prepare  10 
milliliters  of  a  solution  containing  the 
equivalent  of  20  micrograms  (approxi¬ 
mate)  novobiocin  acid  per  milliliter. 

(ii)  Prepare  a  saturated  aqueous  solu¬ 
tion  of  N,2,6-trichloroquinoneimlne  by 
shaking  continuously  for  30  minutes  in 
a  dark  bottle,  25  milligrams  of  NXB-tn- 
chloroquinoneimine  in  100  miUiliters  of 


distilled  water.  Let  stand  2  hours  after 
shaking.  Store  in  the  dark  bottle. 

(iii)  Add  1.0  minUiter  of  the  saturated 
JV,2.6-trichloroquinoneimlne  solution  to 
4  milliliters  of  the  novobiocin  solution. 
Mix  well,  and  heat  in  a  water  bath  at 
37*  C.  for  10  minutes.  The  development 
of  a  blue  color  is  a  positive  test  for  the 
presence  of  novobiocin.  To  2  milliliters 
of  the  blue  solution,  add  2  milliliters  of 
n-butanol,  and  shake  well.  A  green  color 
should  develop  In  the  n-butanol  layer. 
To  the  other  2-miIllllter  portion  of  the 
blue  solution,  add  2  milliliters  of  benzene 
(c.p.)  and  shake  well.  A  pink  color 
should  be  developed  in  the  benzene  layer. 

§  148j.3  Sodium  noTobiocin  tablets. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Sodium  novobiocin 
tablets  are  tablets  that  contain  sodium 
novobiocin,  with  or  without  one  or  more 
suitable  and  harmless  buffer  substances, 
diluents,  binders,  lubricants,  colorings, 
and  fiavorings,  and  with  or  wiUiout  one 
or  more  suitable  sulfonamides.  Each 
tablet  contains  not  less  than  125  milli¬ 
grams  of  novobiocin.  Its  moisture  con¬ 
tent  is  not  more  than  3  percent.  Tablets 
not  exceeding  15  millimeters  in  diameter, 
or  not  Intended  only  for  preparing  solu¬ 
tions,  shall  distintegrate  within  1  hour. 
The  crystalline  sodium  novobiocin  used 
conforms  to  the  requirements  of  9  148 j.l 
(a)(1)  (1).  (Iv),  (Vi),  (vll),  and  (vlll). 
Each  other  substance  used.  If  its  name 
is  recognized  in  the  UHP.  or  N  J*.,  shall 
conform  to  the  standards  prescribed 
therefor  by  such  official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  9  148.3  of  this  chapter. 
Its  expiration  date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  9  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 
id)  Novobiocin  sodium  used  in  making 

the  batch  for  potency,  toxicity,  moisture, 
pH,  crystallinity,  and  identity. 

(b)  The  batch  for  potency,  moisture, 
disintegration  time. 

(ii)  Samples  required: 

(a)  Novobiocin  sodium  used  in  mak¬ 
ing  the  batch:  10  packages,  each  con¬ 
taining  equal  portions  of  approximately 
500  milligrams. 

-  (b)  The  batch: 

(1)  For  all  tests  except  disintegration 
time:  Minimfim  of  30  tablets. 

(2)  For  disintegration  time  studies: 
Six  tablets. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  approximately  5  grams. 
.  (4)  Fees.  $0.75  for  each  tablet  in  the 
sample  sulxnitted  in  accordance  with 
subparagraph  (3)  (ii)  (b)  il)  of  this  para¬ 
graph;  $3.00  for  all  tablets  in  the  scunple 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  (b)  (2)  of  this  paragraph; 
$4.00  for  each  immediate  container  sub¬ 
mitted  in  accordance  with  subparagraph 
(3)  (ii)  (a)  and  (c)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  direct^  in  9  148j.l 

(b)  (1) ,  except  prepare  the  sample  by 
placing  a  representative  number  of  tab¬ 


lets  (usually  5  to  12)  in  a  high-speed 
glass  blender  with  sufficient  O.lAf  potas¬ 
sium  phosphate  buffer,  pH  7.8  to  8.0,  to 
give  a  stock  solution  of  convenient  con- 
cmtration.  The  average  content  of 
novobiocin  is  satisfactory  if  it  is  not  less 
than  90  percent  and  not  more  than  115 
percent  of  the  number  of  milligrams 
that  each  is  represented  to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
9  141a.5(a)  of  this  chapter. 

(3)  Disintegration  time.  Proceed  as 
directed  in  9  141a.9(c)  of  this  chapter. 
The  tablets  are  satisfactory  if  they  dis¬ 
integrate  within  1  hour. 

§  148j.4  Calciam  novobiocin  tablets. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength,  qual¬ 
ity.  and  purity.  Calcium  novobiocin 
taUets  are  tablets  composed  of  calcium 
novobiocin,  with  or  without  one  or  more 
suitable  sulfonamides  and  with  or  with¬ 
out  one  or  more  suitable  harmless  color¬ 
ings,  binders,  fiavorings,  diluents,  lubri¬ 
cants,  and  buffer  substances.  Ea^  tab¬ 
let  contains  not  less  than  125  milligrams 
of  novobiocin.  Its  moisture  content  is 
not  more  than  4.0  percent.  Tablets  not 
exceeding  15  millimeters  in  diameter,  or 
not  intend^  only  for  preparing  solu¬ 
tions,  shall  disintegrate  within  1  hour. 
The  novobiocin  calcium  used  meets  the 
requirements  of  9  148j.2(a)  (1)  of  this 
chapter,  except  9  148j.2(a)(l)  (il),  (iii), 
and  (v) .  Each  other  substance  used,  if 
its  name  appears  in  the  U.SP.  or  N.F., 
conforms  to  the  standards  prescribed 
therefor  by  such  official  compendium. 

(2)  Labeling.  It  diall  be  labeled  in 
accordance  with  the  requirements  of 
9  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  9  148.4  of 
this  chiq;)ter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  calcium  novobiocin  used  in 
making  the  batch  for  potency,  toxicity, 
moisture,  pH,  crystallinity,  and  identity. 

(b)  The  batch  for  potency,  moisture, 
and  disintegration  time. 

(ii)  Samples  required: 

id)  The  calciiim  novobiocin  used  in 
making  the  batch:  10  packages,  each 
containing  approximately  500  milligrams. 
ib)  The  batch: 

(1)  For  all  tests  except  disintegration 
time:  Minimum  of  30  tablets. 

(2)  For  disintegration  time:  Six 
tablets. 

(c)  In  case^of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  not  less  than  approxi¬ 
mately  5  greuns. 

(4)  Fees.  $4.00  for  each  container  in 
the  samples  submitted  in  accordance 
with  subparagraph  (3)  (ii)  (a)  and  (c) 
of  this  paragraph;  $0.75  for  each  tablet 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  (b)  (1)  of  this  paragraph; 
and  $3.00  for  all  tablets  submitted  in  ac¬ 
cordance  with  subparagraph  (3)  (ii)  (b) 
(2)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Blend  a  representative  num¬ 
ber  of  tables  (usually  5  to  12)  in  a  high¬ 
speed  glass  blender  for  3  to  5  minutes 
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with  sufficient  absolute  ethyl  alcohol  to 
give  a  stock  solution  of  convenient  con¬ 
centration.  Proceed  further  as  directed 
in  §  148j.2(b)  (1).  The  average  content 
of  novobiocin  is  satisfactory  if  it  is  not 
less  than  90  percent  and  not  more  than 
115  percent  of  the  number  of  milligrams 
that  it  is  represented  to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
§  141a.5(a)  of  this  chapter,  rising  not  less 
than  three  tablets  ground  to  a  fine 
powder. 

(3)  Disintegration  time.  Proceed  as 
directed  in  §  141a.9(c)  of  this  chapter. 

§  148j.5  Calcium  novobiocin  syrap. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Calcium  novobiocin 
syrup  is  a  S3rrup  prepared  from  calcium 
novobiocin,  with  or  without  one  or  more 
suitable  sulfonamides  and  with  or  with¬ 
out  one  or  more  suitable  and  harmless 
buffer  substances,  suspending  and  sta¬ 
bilizing  agents,  preservatives,  coloring, 
and  flavoring  substances  suspended  or 
dissolved  in  a  suitable  and  harmless  ve¬ 
hicle.  Each  milliliter  contains  not  less 
than  25  milligrams  of  novobiocin.  The 
pH  is  not  less  than  6.0  and  not  more  than 
7.0.  The  calcium  novobiocin  used  con¬ 
forms  to  the  requirements  of  §  148J.2 

(a)(1).  Each  other  substance  used, 
if  its  name  is  recognized  in  the  TJ.SP. 
or  N.P.,  conforms  to  the  standards 
prescribed  therefor  by  such  official 
compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  §  148.3  of  this  chapter. 
Its  expiration  date  is  12  months. 

(3)  Request  for  certification.  In -ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(o)  The  calcium  novobiocin  used  in 

making  the  batch  for  potency,  toxicity, 
moisture,  pH,  crystallinity,  and  identity. 

(b)  The  batch  for  potency  and  pH. 

(ii)  Samples  required: 

(a)  The  calcliun  novobiocin  used  in 
making  the  batch:  10  packages,  each 
containing  approximately  500  milli¬ 
grams. 

(b)  Tlie  batch:  Minimum  of  5  im¬ 
mediate  containers. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  not  less  than  5  grams. 

(4)  Fees.  $4.00  for  each  package  in 
the  samples  submitted  in  accordance 
with  subparagraph  (3)  (il)  of  this  para¬ 
graph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Remove  a  representative  sam¬ 
ple  of  the  S3mip  with  a  suitable  syringe, 
place  into  a  high-speed  glass  blender 
with  sufficient  absolute  ethyl  alcohol  to 
^ve  a  concentration  (estimated)  of  1,000 
micrograms  per  milliliter.  Blend  for  3 
to  5  minutes.  Proceed  further  as  di¬ 
rected  in  §  148j.2(b)  (1).  Its  novobiocin 
content  is  satisfactory  if  it  contains  not 
less  than  90  percent  and  not  more  than 
115  percent  of  the  number  of  milligrams 
that  it  is  represented  to  contain. 

(2)  pH.  Proceed  as  directed  in  S  141a. 
5(b)  of  this  chapter,  using  the  undiluted 
syrup. 


PART  148o~PAROMOMYCIN 

Beo. 

1480.1  Paromomycin  sulfate. 

148o.a  Paromomycin  stilfate  capsules. 

1480.8  Paromomycin  sulfate  syrup. 

Axtthoritt:  §{  148o.l  to  146o.3  Issued  un¬ 
der  sec.  607,  69  Stat.  463,  as  amended  76  Stat. 
786,  786,  787;  21  US.CJL  367. 

§  148o.l  PanHuomycin  sulfate. 

(a)  Requirements  for  certification — 
(1)  Standards  of-  identity,  strength, 
quality  and  purity.  Paromomycin  sul¬ 
fate  is  the  sulfate  salt  of  a  kind  of  paro¬ 
momycin  or  a  mixture  or  two  or  more 
such  salts.  It  is  a  creamy-white  to  light- 
yellow  powder.  It  is  so  purified  and  dried 
that: 

(1)  Its  potency  is  not  less  than  750 
micrograms  per  milligram  on  an  anhy¬ 
drous  basis. 

(ii)  It  is  nontoxic. 

(ill)  Its  moisture  content  is  not  more 
than  5.0  percent.  * 

(iv)  The  pH  in  a  3.0  percent  aqueous 
solution  is  not  less  than  5.0  and  not 
more  than  7.5. 

(V)  Its  specific  rotation  at  25”  C.  in 
water  is  not  less  than  -(-50”  and  not  more 
than  -1-55”  on  an  anhydrous  basis. 

(vl)  Its  ash  content  is  not  more  than 
2.0  percent. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
S  148.3(b)  of  this  -chapter.  Its  expira¬ 
tion  date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain:  . 

(i)  Results  of  tests  and  assays  on  the 
batch  for  potency,  toxicity,  moisture, 
pH,  specific  rotation,  and  ash  content. 

(ii)  Samples  of  the  batch:  10  pack¬ 
ages,  each  containing  approximately  500 
milligrams. 

(4)  Fees.  $4.00  for  each  container  in 
the  sample  submitted  in  accordance  with 
subparagraph  (3)  (ii)  of  ttiis  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Plate  assay  using  Staphy¬ 
lococcus  epidermidis — (a)  Cylinders 
(cups) .  Use  cylinders  described  in 
§  141a.l(a)  of  this  chapter. 

(b)  Culture  media.  Use  ingredients 
that  conform  to  the  standards  prescribed 
by  the  U.S.P.  or  NP. 

(f)  Make  nutrient  agar  fbr  maintain¬ 
ing  the  test  organism  as  follows: 


Peptone _  6.0  gm. 

Pancreatic  digest  of  ocuein _  4.0  gm. 

Yeast  extract _  3.0  gm. 

Beef  extract _  1.6  gm. 

Glucose _  1.0  gm. 

Agar _ 16.0  gm. 

Distilled  water,  q.e. _ 1,000.0  ml. 


pH  6.6  to  6.6  after  sterilization. 

(2)  Use  the  nutrient  agar  described 
in  this  subsection  for  the  seed  layer  and 
base  layer,  except  that  its  pH  after 
sterilization  is  7.8  to  8.0. 

(c)  Working  standard.  Dry  approxi¬ 
mately  30  milligrams  of  the  working 
standard  for  3  hours  at  60”  C.  and  a 
pressure  of  5  millimeters  or  less.  Deter¬ 
mine  the  weight  of  the  dried  standard 
and  dissolve  in  sufficient  O.IM  potassium 
phosphate  buffer,  pH  8.0,  to  give  a  con¬ 
centration  of  1,000  micrograms  of  paro¬ 
momycin  per  milliliter.  This  stock  solu¬ 


tion  may  be  kept  in  the  refrigerator  for 
3  weeks. 

(d)  Preparation  of  sample.  Dissolve 
the  sample  in  sufficient  O.IM  potassium 
phosphate  buffer,  pH  8.0,  to  give  a  con¬ 
venient  stock  solution.  Further 'dilute 
in  O.IM  potassium  phosphate  buffer,  pH 
8.0,  to  give  a  final  concentration  of  1.0 
microgram  per  milliliter  (estimated) . 

(c)  Preparation  of  test  organism. 
The  test  organism  is  Staphylococcus  epi¬ 
dermidis  (ATCC  12228) ,  which  is  main¬ 
tained  on  slants  of  agar  described  in 
(b)(1)  of  this  subdivision.  Wash  the 
organism  from  the  agar  slant  with  3 
milliliters  of  sterile  sodium  chloride  so¬ 
lution  onto  a  large  agar  surface  such  as 
that  provided  by  a  Roux  bottle  contain¬ 
ing  300  milliliters  of  the  agar  described 
in  (b)  (f )  of  this  subdivision.  Spread 
the  suspension  of  organisms  over  the 
entire  agar  surface  with  the  aid  of  sterile 
glass  beads.  Incubate  for  ^4  hours  at 
32”  C.,  and  then  wash  the  resulting 
growth  from  the  agar  surface  with  50 
milliliters  of  sterile  sodium  chloride 
solution.  Standardize  the  suspension, 
so  that  a  1:25  dilution  vrill  give  25  per¬ 
cent  light  transmission,  using  a  suitable 
photoelectric  colorimeter  with  a  580- 
millimicron  filter  and  a  13-millimeter 
diameter  test  tube  as  an  absorption  cell. 
Run  plates  to  determine  the  quantity  of 
the  bulk  suspension  (usually  0.16  milli¬ 
liter)  that  should  be  added  to  each  100 
milliliters  of  agar  to  give  clear,  sharp 
zones  of  inhibition  of  appropriate  size. 

(/)  Preparation  of  plates.  Add  21 
milliliters  of  the  agar  prepared  as  de¬ 
scribed  in  (b)(2)  of  this  subdivision  to 
each  Petri  dish  (20  millimeters  X 100  mil¬ 
limeters)  .  Distribute  the  agar  evenly  in 
the  plates  and  allow  it  to  harden.  Use 
plates  the  same  d%y  they  are  prepared. 
Melt  a  sufficient  amount  of  agar  de¬ 
scribed  in  (b)  (2)  of  this  subdivision, 
cool  to  48”  C.,  add  the  proper  amount  of 
the  test  organism  as  described  in  (e) 
of  this  subdivision,  and  mix  thoroughly. 
Add  4  milliliters  of  this  inoculated  agar 
to  each  Petri  dish.  Distribute  the  agar 
evenly  in  the  plates,  cover,  and  allow  to 
harden.  After  the  agar  has  hardened, 
place  6  cylinders  on  the  agar  siirface  so 
that  they  are  at  approximately  60”  in¬ 
tervals  on  a  2.8-centimeter  radius. 

(g)  Standard  curve.  Prepare  the 
daily  standard  curve  by  further  diluting 
the  1,000  micrograms  per  milliliter  stock 
solution  in  O.IM  potassium  phosphate 
buffer,  pH  8.0,  to  obtain  concentrations 
of  0.64,  0.80,  1.00,  1.25,  and  1.56  micro¬ 
grams  per  milliliter.  The  1.0-micro¬ 
gram  per  milliliter  solution  is  the  refer¬ 
ence  concentration.  Use  three  plates  for 
the  determination  of  each  point  on  the 
curve,  except  the  1.0-microgram  per 
milliliter  concentration  (a  total  of  12 
plates).  On  each  of  three  plates  fill 
three  cylinders  with  the  1.0-microgram 
per  milliliter  standard  and  the  other 
three  cylinders  with  the  concentration 
under  test.  Thus,  there  will  be  thirty- 
six  1-microgram  determinations  and  9 
determinations  for  each  of  the  other 
points  on  the  curve.  After  incubation, 
read  the  diameters  of  the  circles  of  in¬ 
hibition  in  the  plates.  Average  the  read¬ 
ings  of  the  1.0  microgram  per  milliliter 
concentration  and  the  readings^  of  the 
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point  tested  for  each  set  of  three  plates, 
and  average  also  all  36  readings  of  the 
1.0  microgram  per  milliliter  concentra¬ 
tion.  The  average  of  the  36  readings 
of  the  1.0  microgram  per  milliliter  con¬ 
centration  is  the  correction  point  of  the 
curve.  Correct  the  average  value  ob¬ 
tained  for  each  point  to  the  figme  it 
would  be  if  the  1.0  microgram  per  milli¬ 
liter  reading  for  that  set  of  three  plates 
were  the  same  as  the  correction  point. 
Thus,  if  in  correcting  the  0.80-microgram 
concentration,  the  average  of  36  readings 
of  the  1.0-microgram  concentration  were 
20.0  millimeters,  and  the  average  of  the 
1.0-microgram  concentration  of  this  set 
of  three  plates  were  19.8  millimeters,  the 
correction  would  be  +0.2  millimeter.  If 
the  average  reading  of  the  0.80-micro- 
grstm  concentration  of  the  same  three 
plates  were  19.0  millimeters,  the  cor¬ 
rected  value  would  be  19.2  millimeters. 
Plot  these  corrected  values,  including  the 
average  of  the  5.0  micrograms  per  milli¬ 
liter  concentration,  on  2-cycle  semilog 
paper,  using  the  concentration  in  micro¬ 
grams  per  milliliter  as  the  ordinate  (the 
logarithmic  scale)  and  the  diameter  of 
the  zone  of  inhibition  as  the  abscissa. 
Draw  the  standard  curve  through  these 
points,  either  by  Inspection  or  by  means 
of  the  following  equations: 

Sa+2b+c— c 


„_3c+2d+c— a 

H- - g - , 

where: 

L= Corrected  zone  diameter  for  the  lowest 
concentration  of  the  standard  ciirve; 

H=:Corrected  zone  diameter  for  the  high¬ 
est  concentration  of  the  standard 
curve; 

c= Average  zone  diameter  of  S6  readings 
of  the  1.0  microgram  per  milliliter 
standard; 

a.  b,  d,  e=Corrected  average  values  for  the 
0.64,  0.80,  lil5,  and  1.66  micrograms 
per  milliliter  standard  solutions,  re¬ 
spectively. 

Plot  the  values  obtained  for  L  and  H  and 
connect  with  a  straight  line. 

(h)  Assay.  Use  three  plates  for  each 
sample.  Fill  three  cylinders  on  each 
plate  with  the  standard  1.0  microgram 
per  milliliter  solution  and  three  cylinders 
with  the  1.0  microgram  per  milliliter 
(estimated)  sample,  alternating  stand-, 
ard  and  sample.  Incubate  all  plates, 
including  those  containing  the  standard 
curve,  at  32°  C.  to  35“  C.  overnight,  and 
measure  the  diameter  of  each  circle  of 
inhibition.  To  estimate  the  potency  of 
the  sample,  average  the  zone  readings 
of  the  standard  and  the  zone  readings  of 
the  sample  on  the  three  plates  used.  If 
the  ssunple  gives' a  larger  zone  size  than 
the  average  of  the  standard,  add  the 
difference  between  them  to  the  1.0  micro- 
gram  per  milliliter  zone  on  the  standard 
curve.  If  the  average  sample  value  is 
lower  than  the  standard  value,  subtract 
the  difference  between  them  from  the 
1.0  microgram  per  milliliter  value  on  the 
curve.  Prom  the  standard  curve,  read 
the  potencies  corresponding  to  these  cor¬ 
rect^  values  of  zone  sizes. 

(ii)  Plate  assay  using  Bacillus  subtilis. 
As  an  alternative  method,  proceed  as  di¬ 
rected  in  §  Iflb.lOl  (a)  through  (i)  of 
this  chapter,  except  that; 


(a)  In  lieu  of  the  directions  in 
S  141b.l01(b)  of  this  chapter,  prepare 
the  nutrient  agar  for  the  base  and  seed 
layers  as  follows: 


Beef  extract - 6.0  gm. 

Peptone - 10.0  gm. 

Agar.. _ _ _ ... _ .....  15.0  gm. 

Distilled  water,  qjs _  1,000.0  ml. 


pH  7.8-8.0  after  sterilization. 

(b)  Prepare  the  standard  stock  solu¬ 
tion  as  directed  in  subdivision  (i)  (c)  of 
ttds  subparagraph,  and  in  lieu  of  the 
concentrations  for  the  standard  curve  as 
prescribed  in  §  141b.l01(d)  of  this  chap¬ 
ter,  prepare  concentrations  of  1.28,  1.60, 
2.00, 2.50,  and  3.12  micrograms  per  milli¬ 
liter  from  this  stock  solution  and  use 
2.00  micrograms  per  milliliter  concentra¬ 
tion  as  the  reference  point. 

(c)  In  lieu  of  the  directions  in 
S  141b.l01(e)  of  this  chapter,  dilute  the 
sample  to  a  final  concentration  of  2.0 
micrograms  per  milliliter  (estimated) . 

(2)  Toxicity.  Proceed  as  directed  In 
§  141a.4  of  this  chapter,  except  adminis¬ 
ter  orally,  by  means  of  a  cannula  or 
other  suitable  device,  to  each  of  5  n^ce, 
within  the  weight  range  of  18  grams  to 
25  grams,  0.5  milliliter  of  a  solution  of 
the  drug  in  sterile  distilled  water  con¬ 
taining  8.0  milligrams  (activity)  per 
milliliter. 

(3)  Moisture.  Proceed  as  directed  in 
§  141a.5(a)  of  this  chapter. 

(4)  vH.  Proceed  *  as  directed  in 
S  141a.5(b)  of  this  chapter,  using  a  3.0 
percent  aqueous  solution. 

(5)  Specific  rotation.  Accurately 
weigh  approximately  1.25  grams  of  the 
sample  into  a  25-milliliter  volumetric 
flask.  Dissolve  in  a  few  milliliters  of 
water,  add  water  to  volume,  and  mix. 
Transfer  the  solution  to  a  200-millimeter 
tube,  determine  the  angular  rotation  in 
a  suitable  polarimeter,  using  a  sodium 
light  or  a  5893  Angstrom  filter,  and  cal¬ 
culate  the  i^>ecific  rotation. 

(6)  Ash  content.  Place  approximately 
1-gram  of  the  sample,  accurately 
weighed,  in  a  tared,  metal-free  porcelain 
crucible,  and  add  2  milliliters  of  concen¬ 
trated  £bS04.  Completely  char  on  low 
flame,  raising  the  temperature  gradually 
imtil  fumes  of  SOs  disappear.  Ignite  at 
a  dull-red  heat  or  in  a  muffle  furnace  at 
1,100“  F.,  cool  and  weigh. 

§  148o.2  ParonMHnycin  sulfate  capsules. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Paromomycin  sulfate 
capsules  are  composed  of  paromomycin 
sulfate,  with  or  without  one  or  more  suit¬ 
able  and  harmless  buffer  substances, 
diluents,  lubricants,  and  binders,  en¬ 
closed  in  a  suitable  and  harmless  gelatin 
capsule.  Each  capsule  contains  not  less 
than  250  milligrams  of  paromomycin 
activity.  The  moisture  content  is  not 
more  than  5.0  percent.  The  paromomy¬ 
cin  sulfate  used  conforms  to  the  stand¬ 
ards  prescribed  therefor  by  §  148o.l(a) 

(1).  Each  other  substance  used,  if  its 
name  is  recognized  in  the  UjSP.  or  NP., 
conforms  to  the  standards  prescribed 
therefor  by  such  official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
S  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 


(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  8  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  paromomycin  sulfate  used  in 
making  the  batch  for  potency,  toxicity, 
moisture.  pH,  specific  rotation,  and  ash 
content. 

(b)  ;rhe  batch  for  potency  and  mois¬ 
ture. 

(ii)  Samples  required: 

(a)  The  paromomycin  used  in  making 
the  batch:  10  packages,  each  containing 
approximately  equal  portions  of  not  less 
than  500  milligrams. 

(b)  The  batch:  A  minimum  of  30 
capsules. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used: 

1  pMkage  each  consisting  of  not  less 
than  5  grams. 

(4)  Fees.  $0.75  for  each  capsule  in 
the  sample  submitted  in  accordance  with 
subparagraph  (3)  (ii)  (b)  of  this  para¬ 
graph;  $4.00  for  each  package  in  the 
samples  submitted  in  accordance  with 
subparagraph  (3)  (ii)  (a)  and  (c)  of  this 
paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in’ 
8  1480.1(b)  (1).  except  prepare  a  stock 
solution  of  convenient  concentration  by 
pooling  the  entire  contents  of  a  repre¬ 
sentative  number  of  capsules  (usually 
5  to  12)  in  an  appropriate-sized  volumet¬ 
ric  fiask  and  dissolve  with  O.IM  potas¬ 
sium  phosphate  buffer,  pH  8.0.  The 
average  paromomycin  content  is  satis¬ 
factory  if  it  contains  not  less  than  90 
percent  and  not  more  than  115  percent 
of  the  number  of  milligrams  of  activity 
that  each  capsule  is  represented  to 
contain. 

T2)  Moisture.  Proceed  as  directed  in 
8  141a.5(a)  of  this  chapter. 

§  148o.3  Paromomycin  sulfate  syrup. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Paromomycin  sul¬ 
fate  syrup  is  a  syrup  that  contains  paro¬ 
momycin  sulfate,  with  or  without  one  or 
more  suitable  and  harmless  buffer  sub¬ 
stances,  flavorings,  colorings,  suspending 
and  stabilizing  agents,  and  preservatives, 
suspended  or  dissolved  in  a  Suitable  and 
harmless  vehicle.  Each  milliliter  con¬ 
tains  not  less  than  25  milligrams  oi^  paro¬ 
momycin  activity  per  milliliter.  Its  pH 
is  not  less  than  7.5  and  not  more  than 
8.5.  The  paromomycin  sulfate  used  con¬ 
forms  to  the  requirements  of  8  148o.l(a) 
(1).  Each  other  substance  used,  if  its 
name  is  recognized  in  the  n.SP.  or  NJF*., 
conforms  to  the  standards  prescribed 
therefor  by  such  official  compendium. 

(2)  Labeling.  It  sjiall  be  labeled  in  ac¬ 
cordance  with  the  requirements  of 
8  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  8  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  for: 

(a)  The  paromomycin  sulfate  used  in 
making  the  batch  for  potency,  toxicity, 
moisture,  pH,  specifib  rotation,  and  ash 
content. 

(b)  The  batch  for  potency  and  pH. 
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(ii)  Samples  required: 

(a)  The  paromomycin  sulfate  used  in 
making  the  batch:  10  packages,  each 
containing  approximately  equal  portions 
of  not  less  than  300  milligrams. 

(b)  The  batch:  Minimum  of  5  im¬ 
mediate  containers. 

<c)  In  case  of  an  initial  request  lor 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  pad^age  of 
each  containing  not  less  than  5  grams. 

(4)  Fees.  $4.00  for  each  package  in 
the  samples  submitted  in  accordance 
with  subparagraph  (3)  (ii)  of  this 
paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  direct^  in  S  148o.l 
(b)(1),  except  prepare  the  sample  lor 
assay  by  removing  an  appropriate  aliquot 
'of  the  syrup  with  a  suitable  syringe 
and  placing  in  an  appropriate  volu¬ 
metric  fiask.  The  potency  is  satisfactory 
if  it  contains  not  less  than  90  percent  and 
not  more  than  115  percent  of  the  num¬ 
ber  of  milligrams  of  paromomycin  ac¬ 
tivity  that  it  is  represented  to  contain. 

(2)  pH.  Proceed  as  directed  in 
§  141a.5(b)  of  this  chapter,  using  the 
undiluted  sample. 

All  interested  persons  are  invited  to 
present  their  views  in  writing  regarding 
this  proposal  to  the  Hearing  Clerk, 
Department  of  Health,  Education,  and 
Welfare,  Washington  25,  D.C.,  within  30 
days  from  the  date  of  publication  of 
this  notice  in  the  Federal  Register. 
Such  views  and  comments  should  be 
filed  preferably  in  quintuplicate. 

Proposal  for  the  certification  of  vari¬ 
ous  other  antibiotic  drugs  will  be  pub¬ 
lished  in  the  immediate  future. 

Dated:  April 24, 1963. 

Oeo.  P.  Larrick, 

Commissioner  of  Food  and  Drugs. 

[P.R.  Doc.  63-4619;  Piled,  May  1,  1963; 

8:45  ajn.] 


[  21  CFR  Parts  146,  148,  148a- 
148z] 

ANTIBIOTIC  DRUGS 

Proposed  Regulations  for  Tests  and 
Methods  of  Assay  and  Certification 
of  Antibiotic  Drugs  Subject  to  the 
1962  Amendments  to  Section  507 
of  the  Federal  Food,  Drug,  and 
Cosmetic  Act 

The  Kefauver-Harris  Drug  Amend¬ 
ments  of  1962  provide  that  all  antibiotic 
drugs  intended  for  human  use  shall  be 
subject  to  the  certification  provisions  of 
sections  502(1)  and  507  of  the  Federal 
Food,  Drug,  and  Cosmetic  Act.  These 
amendments  become  effective  May  1, 
1963.  Therefore,  the  Commissioner  of 
Food  and  Drugs,  pursuant  to  the  provi¬ 
sions  of  the  act  (sec.  507,  59  Stat.  463,  as 
amended  76  Stat  785,  786,  787;  21 
U.S.C.A.  357),  and  under  the  authority 
delegated  to  him  by  the  Secretary  of 
Health,  Education,  and  Welfare  (25  FJt 
8625),  proposes  to  issue  the  following 
amendments  and  new  regulations  to  pro¬ 
vide  for  tests  and  methods  of  assay  and 
certificati(m  of  certain  antibiotic  drugs: 


1.  It  is  iH-oposed  to  amend  5  146.1  as 
follows: 

a.  By  revising  the  section  heading  to 
read: 

§  146.1  Definitifms  and  interpretations 
applicable  to  all  certifiable  antibiotic 
drugs. 

b.  By  adding  to  paragraph  (a)  the 
following  new  subparagraphs: 

(8)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Streptomyces 
canus,  and  each  of  the  same  substances 
produced  by  any  other  means,  is  a  kind 
of  amphomycin. 

(9)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Streptomyces 
nodosus,  and  each  of  the  same  sub¬ 
stances  produced  by  any  other  means,  is 
a  kind  of  amphotericin. 

(10)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Bacillus 
polsmiyxa  var.  garyphalus,  and  each  of 
the  same  substances  produced  by  any 
other  means,  is  a  kind  of  colistin. 

(11)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Streptomyces 
orchidaceus,  and  each  of  the  same  sub¬ 
stances  produced  by  any  other  means,  is 
a  kind  of  cycloserine. 

(12)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Streptomyces 
erythreus.  and  each  of  the  same  sul^ 
stances  produced  by  any  other  means,  is 
a  kind  of  erythromycin. 

(13)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Bacillus 
brevis,  and  each  of  the  same  substances 
produced  by  any  other  means,  is  a  kind 
of  gramicidin. 

(14)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Penicillium 
patulum  or  Penicillium  griseofulvum, 
and  each  of  the  same  substances  pro¬ 
duced  by  any  other  means,  is  a  kind  of 
griseofulvin. 

(15)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Streptomyc^ 
kanamyceticus,  and  each  of  the  same 
substances  produced  by  any  other  means, 
is  a  kind  of  kanamycin. 

(16)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Streptomyces 
fradiae,  and  each  of  the  same  substances 
produced  by  any  other  means,  is  a  kind 
of  neomycin. 

(17)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Streptomyces 
niveus  (known  also  as  Streptomyces 
spheroides) ,  and  each  of  the  same  sub¬ 
stances  produced  by  any  other  means, 
is  a  kind  of  novobiocin. 

(18)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Streptomyces 
noursei,  and  each  of  the  same  substances 
produce.,  by  any  other  means,  is  a  kind 
of  nystatin. 

(19)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Streptomyces 
antibioticus,  and  each  of  the  same  sub¬ 
stances  produced  by  any  other  means,  is 
a  kind  of  oleandomycin. 

(20)  [Reserved]  • 

(21)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Streptomyces 
rimosus,  and  each  of  the  same  sub¬ 
stances  produced  by  any  other  means,  is 
a  kind  of  oxytetracycline. 

(22)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Streptomyces 


rimosus  var.  paromomycinus,  and  each 
of  the  same  substances  produced  by  any 
other  means,  is  a  kind  of  paromomycin. 

(23)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Bacillus  poly- 
myxa,  and  each  of  the  same  substances 
produced  by  any  other  means,  is  a  kind 
of  polymyxin. 

(24)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Nocardia 
lurida,  and  each  of  the  same  substances 
produced  by  any  other  means,  is  a  kind 
of  ristocetin. 

(25)  Each  of  the  mixtures  of  anti¬ 
biotic  substances  produced  by  the  growth 
of  Bacillus  brevis,  and  each  of  the  same 
mixtures  of  substances  produced  by  any 
other  means,  is  a  kind  of  tsnothricin. 

(26)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Streptomyces 
orientalis,  and  each  of  the  same  sub¬ 
stances  produced  by  any  other  means,  is 
a  kind  of  vancomycin. 

(27)  Each  of  the  antibiotic  substances 
produced  by  the  growth  of  Streptomyces 
punlceus  or  Streptom/ces  fioridae  or 
Actinomyces  vinaceus,  and  each  of  the 
same  substances  produced  by  any  other 
means,  is  a  kind  of  biomycin.* 

c.  By  adding  to  paragraph  (b)  the  fol¬ 
lowing  new  subparagraphs: 

(10)  The  term  “amphomycin  master 
standard”  means  a  specific  lot  of  am¬ 
phomycin  designated  by  tiie  Commis¬ 
sioner  as  the  standard  of  comparison  in 
determining  the  potency  of  the  ampho¬ 
mycin  working  standard. 

(11)  The  term  “amphotericin  A 
master  standard”  means  a  specific  lot 
of  amphotericin  A  designated  by  the 
Commissioner  as  the  standard  of  com¬ 
parison  in  determining  the  potency  of 
the  amphotericin  A  working  standard. 
The  term  “amphotericin  B  master 
standard”  means  a  specific  lot  of  am¬ 
photericin  B  designated  by  the  Commis¬ 
sioner  as  the  standard  of  comparison  in 
determining  the  potency  of  the  ampho¬ 
tericin  B  working  standard. 

(12)  The  term  “colistin  master  stand¬ 
ard”  means  a  specific  lot  of  colistin  des¬ 
ignated  by  the  Commissioner  as  the 
standard  of  comparison  in  determining 
the  potehcy  of  the  colistin  working 
standard. 

(13)  The  term  “cycloserine  master 
standard”  means  a  specific  lot  of  cyclo¬ 
serine  designated  by  the  Commissioner 
as  the  standard  of  comparison  in  de¬ 
termining  the  potency  of  the  cycloserine 
working  standard. 

(14)  The  term  “erjrthromycin  master 
standard”  means  a  specific  lot  of  erythro¬ 
mycin  designated  by  the  Commissioner 
as  the  standard  of  comparison  in  de¬ 
termining  the  potency  of  the  erythro¬ 
mycin  working  standard. 

(15)  The  term  “gramicidin  master 
standard”  means  a  specific  lot  of  gram¬ 
icidin  designated  by  the  Commissioner 
as  the  standard  of  comparison  in  deter¬ 
mining  the  potency  of  the  gramicidin 
working  standard. 

(16)  The  term  “griseofulvin  master 
standard”  means  a  specific  lot  of  griseo¬ 
fulvin  designated  by  the  Commissioner 
as  the  standard  of  comparison  in  deter¬ 
mining  the  potency  of  the  griseofulvin 
working  standard. 
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(17)  The  term  “kanamycin  master 
standard”  means  a  specific  lot  of  kana- 
mycin  designated  by  the  Commissioner 
as  the  standard  of  comparison  in  de¬ 
termining  the  potency  of  the  kanamycin 
working  standard. 

(18)  The  term  “neomycin  master 
standard”  means  a  specific  lot  of  neo¬ 
mycin  designated  by  the  Commissioner 
as  the  standard  of  comparison  in  de¬ 
termining  the  potency  of  the  neomycin 
working  standard. 

(19)  The  term  “novobiocin  master 
standard”  means  a  specific  lot  of  novo¬ 
biocin  designated  by  the  Commissioner 
as  the  standard  of  comparison  in  deter¬ 
mining  the  potency  of  the  novobiocin 
working  standard. 

(20)  The  term  “nystatin  master 
standard”  means  a  specific  lot  of  nystatin 
designated  by  the  Commissioner  as  the 
standard  of  comparison  in  determining 
the  potency  of  the  nystatin  working 
standard. 

(21)  The  term  “oleandomycin  master- 
standard”  means  a  specific  lot  of  ole¬ 
andomycin  designated  by  the  CX>mmis- 
sioner  as  the  standard  of  comparison  in 
determining  the  potency  of  the  oleando¬ 
mycin  working  standard. 

(22)  [Reserved] 

(23)  The  term  “oxsrtetracycline  master 
standard”  means  a  specific  lot  of  oxy- 
tetracycline  designated  by  the  Commis¬ 
sioner  as  the  standard  of  comparison  in 
determining  the -potency  of  the  oxytetra- 
cycline  working  standsu'd. 

(24)  The  term  “paromomycin  master 
standard”  means  a  specific  lot  of  par¬ 
omomycin  designated  by  the  Commis¬ 
sioner  as  the  standard  of  comparison  in 
determining  the  potency  of  the  paromo¬ 
mycin  working  standard. 

(25)  The  term  “polymyxin  B  master 
standard”  means  a  specific  lot  of  poly¬ 
myxin  B  designated  by  the  Commissioner 
as  the  standard  of  comparison  in  deter¬ 
mining  the  potency  of  the  polymyxin  B 
working  standard. 

(26)  The  term  “ristocetin  A  master 
standard”  means  a  specific  lot  of  risto¬ 
cetin  A  designated  by  the  Commissioner 
as  the  standard  of  comparison  in  deter¬ 
mining  the  potency  of  the  ristocetin  A 
working  standard.  The  term  “ristocetin 
B  master  standard”  means  a  specific  lot 
of  ristocetin  B  designated  by  the  Com¬ 
missioner  as  the  standard  of  comparison 
in  determining  the  potency  of  the  risto¬ 
cetin  B  working  standard. 

(27)  The  term  “vancomycin  master 
standard”  means  a  specific  lot  of  vanco¬ 
mycin  designated  by  the  Commissioner 
as  the  standard  of  comparison  in  deter¬ 
mining  the  potency  of  the  vancomycin 
working  standard. 

(28)  The  term  “viomycin  master 
standard”  means  a  specific  lot  of  vio¬ 
mycin  designated  by  the  Commissioner 
as  the  standard  of  comparison  in  deter¬ 
mining  the  potency  of  the  viomycin 
working  stemdard. 

2.  It  is  proposed  to  amend  paragraph 
(c)  of  §  146.3  Certification  by  changing 
the  phrase  “in  parts  141a  to  141e  and 
§  147.2  of  this  chapter”  to  read  “issued 
under  this  chapter.” 

3.  It  is  proposed  to  change  the  intro¬ 
duction  to  §  146.10  to  read: 


§  146.10  Antibiotics  tw  export. 

Drugs  containing  antibiotic  substances 
subject  to  certification  under  section  507 
of  the  act  and  intended  for  export  will 
be  certified  notwithstanding  failure  to 
meet  the  labeling  requirements  of  the 
applicable  monographs  if  the  labeling 
used  for  such  drugs  complies  with  the 
foUowing  conditions : 

«  *  •  •  « 

4.  It  is  proposed  to  amend  §  146.12 
Antibiotic  drugs  exempted  from  certifi¬ 
cation  requirements  under  section  507 
(c)  of  the  Federal  Fpod  Drug  and  Cos¬ 
metic  Act  in  the  following  respects: 

a.  By  changing  the  first  sentence  of. 
paragraph  (a)  to  read: 

(a)  Section  507(a)  of  the  Federal 
Food,  Drug,  and  CTosmetic  Act  directs 
the  Secretary  of  Health,  Education,  and 
Welfare  to  promulgate  regulations  to 
provide  for  the  certification  of  batches 
of  drugs  composed  wholly  or  partly  of 
any  kind  of  antibiotic  substance.  *  *  * 

b.  By  changing  the  item  “An^biotlcs 
for  fi;^  diseases”  in  paragraph  (b)  (3)  to 
read: 

Antibiotics  for  diseases  of  fish  not  intended 

fCH*  use  as  food. 

5.  It  is  proposed  to  amend  §  146.22  Ex¬ 
emptions  for  manufacturing  use  by 
changing  paragraph  (a)  to  read: 

(a)  Except  as  provided  by  paragraphs 
(c)  and  (d)  of  this  section,  a  shipment 
or  other  delivery  of  any  certifiable  anti¬ 
biotic  drug  subject  to  the  regulations  In 
this  chapter  that  is  packed  in  containers 
of  not  less  than  10,000,000  units  of  peni¬ 
cillin  or  10  grams  each  of  one  of  the 
other  antibiotic  drugs  shaU  be  exempt, 
during  the  time  of  introduction  into  and 
movement  In  interstate  con^merce  and 
the  time  of  holding  in  the  esmblishment 
where  it  is  so  used,  from  the  require¬ 
ments  of  section  502(1)  of  the  act,  if 
it  conforms  to  the  standards  prescribed 
therefor  by  the  section  of  the  regulations 
in  this  chapter  which  is  specifically  ap¬ 
plicable  to  such  other  dnig,  if  the  label 
of  each  container  bears  the  batch  mark 
of  the  drug,  the  number  of  units  or  gituns 
per  package,  and  the  date  on  which  the 
latest  assay  of  the  drug  was  completed, 
and  if  the  person  who  introduced  each 
shipment  or  delivery  into  interstate  com¬ 
merce  holds  a  permit  from  the  Commis¬ 
sioner  authorizing  shiimient  for  manu¬ 
facturing  use  in  such  establishment. 

6.  It  is  proposed  to  amend  §  146.24  as 
follows: 

a.  By  changing  the  section  heading 
and  the  introduction  to  the  section  to 
read: 

§  146.'24  Antibiotic  powders  for  diag¬ 
nostic  use. 

Dry  powders  of  antibiotic  substances, 
with  or  without  suitable  buffer  sub¬ 
stances  and  diluents,  packaged  for  dis¬ 
pensing  and  intended  for  use  solely  In 
laboratory  procedures  in  connection  with 
the  diagnosis  or  treatment  of  disease 
and  conspicuously  so  labeled  shall  be  ex¬ 
empt  from  the  certification  requirements 
of  sections  502(1)  and  507  of  the  act  If 
they  comply  with  all  the  following  con¬ 
ditions: 


b.  By  changing  paragraph  (a)  to  read: 

(a)  The  potency  and  moisture  con¬ 
tent  of  the  antibiotic  used  in  the  manu¬ 
facture  of  the  powder  and  the  moisture 
content  of  the  powder  comply  with  the 
standards  prescribed  for  the  antibiotic 
by  the  specific  regulations  issued  in  this 
chapter. 

7.  It  is  proposed  to  amend  §  146.25 
Antibiotic  drugs  for  use  in  medicated 
animal  feed  *  *  *  by  changing  the 
phrase  “regulations  in  this  chapter”  in 
the  Introduction  to  the  section  to  read: 
“regulations  in  Parts  146a,  146b,  146c, 
146d,  and  146e  of  this  chapter”. 

8.  It  is  proposed  to  t^end  Title  21  by 
adding  thereto  the  following  new  parts: 

PART  148— ANTIBIOTIC  DRUGS/SUB¬ 
JECT  TO  CERTIFICATION  UNDER 
THE  DRUG  AMENDMENTS  OF  1962 

Sec. 

148.1  Definitions  and  Interpretations. 

148.2  Packaging  requirements. 

148.3  Labeling  requirements. 

148.4  Requests  for  certification;  check  tests 

and  assays;  samples. 

148.5  Fees. 

Authoritt:  S§  148.1  to  148.6  Issued  under 
sec.  507,  69  Stat.  463,  as  amended  76  Stat. 
786,  786,  787;  21  UA.CA.  367. 

§  148.1  Definitions  and  interpretations. 

The  definitions  and  interpretations  of 
terms  found  in  S  146.1  of  this  chapter 
apply  also  to  this  Part  148  and  to  Parts 
148a-148z  of  this  chapter. 

§  148.2  Packaging  requirements. 

Each  drug  described  in  Parts  148a  to 
148z,  inclusive,  of  this  chapter  shall  be 
packaged  in  immediate  containers  com- 
pliring  with  the  standards  that  the 
U.S.P.  requires  for  containers  used  to 
package  the  same  dosage  form  of  a  drug 
described  in  that  compendium. 

§  148.3  Labeling  requirements. 

(a)  If  it  is  packaged  for  dispensing* 

(1)  It  shall  be  labeled  in  accordance 
with  the  requirements  prescribed  by 
§  1.106(b)  of  this  chapter,  issued  imder 
section  502(f)  of  the  a^,  unless  the 
regulations  pertaining  to  such  drug  spe¬ 
cifically  exempt  it  from  such  require¬ 
ments. 

(2)  Its  labeling  shall  bear  any  addi¬ 
tional  information  Required  for  the  drug 
by  specific  regulations. 

(3)  Each  package  shall  bear  on  its 
outside  wrapper  or  container .  and  the 
immediate  container  an  expiration  date 
prescribed  for  the  drug  by  specific  regu¬ 
lations,  except  that  the  date  may  be  used 
that  is  18,  24,  30,  36,  42,  48,  54,  or  60 
months  after  the  month  during  which 
the  batch  was  certified  if  the  person  who 
requests  certification  has  submitted  to 
the  Commissioner  results  o(,tosts  and  as¬ 
says  showing  that  such  drug  as  prepared 
by  him  is  stable  for  such  period  of  time. 
If  the  manufacturer  or  repacker  of  the 
drug  has  been  exempted  from  the  cer¬ 
tification  requirements,  such  date  shall 
be  the  number  of  months  after  the 
month  during  which  the  batch  was  last 
assayed  and  released  by  the  manufac¬ 
turer  or  repacker.  If  an  expiration  date 
is  used  that  Is  longer  than  the  minimum 
date  provided  for  the  drug  by  specific 
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regulaticms,  it  may  be  used  only  if  the 
manufacturer  has  submitted  informa¬ 
tion  to  the  Commissioner  adequate  to 
prove  that  the  drug  is  stable  for  such 
time.  " 

(b)  If  it  is  packaged  solely  for  manu¬ 
facturing  use  or  for  repacking,  each 
package  shall  bear  on  its  outside  wrap¬ 
per  or  container  and  the  immediate  con¬ 
tainer,  the  following: 

(1)  The  number  of  units  or  micro¬ 
grams  of  activity  per  milligram  or  per 
gram,  and  the  number  of  grams  or  kilo¬ 
grams  in  the  immediate  container. 

(2)  The  batch  mark. 

(3)  The  statement  “Caution:  Federal 
law  prohibits  dispensing'  without  pre¬ 
scription.” 

(4)  The  statement  “For  manufactur¬ 
ing  use,”  “For  repacking,”  or  “For  man¬ 
ufacturing  use  or  repacking,”  and,  if  it 
is  not  sterile,  the  statement  “nonsterile.” 

(5)  The  required  expiration  date. 

§  148.4  Requests  for  certification;  check 
tests  and  assays;  samples. 

In  addition  to  complying  with  the  re¬ 
quirements  of  §  146.2  of  this  chapter,  a 
person  who  requests  certification  or 
check  tests  and  assays  of  a  batch  shall 
submit  with  his  request  the  following 
information  and  samples: 

(1)  The  batch  mark  of  the  drug. 

(2)  The  quantity  of  each  ingredient 
used  in  making  the  batch. 

(3)  The  size  of  the  batch,  including - 
the  number  of  containers  of  each  size 
in  the  batch. 

(4)  The  date  of  the  latest  assay  of  the 
batch. 

(5)  llie  results  of  tests  and  assays 

made  by  or  for  him  on  the  batch  as  re¬ 
quired  for  the  drug  by  specific  regu¬ 
lations.  \ 

(6)  The  batch  mark(s)  of  the  anti- 
biotic(s)  used  in  making  the  batch. 

(7)  Unless  previously  submitted,  the 
results  of  tests  and  assays  made  by  or 
for  him  on  the  antibiotic(s)  used  in 
making  the  batch  as  required  by  spe¬ 
cific  regulations. 

(8)  The  number  of  accurately  repre¬ 
sentative  samples  that  are  required  for 
the  batch  by  specific  regulations:  In  the 
case  of  drugs  such  as  dry  po.wders,  solu¬ 
tions,  ointments,  and  suspensions,  the 
sample  shall  be  collected  by  taking  single 
immediate  containers,  before  or  after 
labeling,  at  such  intervals  throughout 
the  entire  time  of  packaging  the  batch 
that  the  quantities  packaged  during  the 
intervals  are  approximately  equal.  In 
no  case,  however,  shall  more  than  5,000 

«  immediate  cont^hers  have  been  pack¬ 
aged  during  each  such  interval  of  sam¬ 
pling,  except  for  a  sample  collected  for 
sterility  testing.  In  the  case  of  drugs 
such  as  tablets  or  other  such  unit  dosage 
forms,  the  sample  shall  be  collected  by 
taking  single  tablets  at  such  intervals 
throughout  the  entire  time  of  tableting 
the  batch  that  the  quantities  tableted 
during  the  intervals  are  approximately 
equal.  In  no  case,  however,  shall  more 
than  5,000  tablets  have  been  tableted 
during  each  interval  of  sampling,  ex¬ 
cept  for  a  sample  collected  for  time  of 
disintegration.  If  the  person  who  pack¬ 
ages  the  tablets  into  dispensing-size  con¬ 
tainers  is  not  the  manufacturer,  such 
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saipple  shall  be  collected  throughout 
the  entire  time  ot  packaging  the  batch 
into  such  containers. 

(9)  Unless  previously  submitted,  the 
number  of  accurately  representative 
samples  that  are  required  for  the  anti¬ 
biotic  (s)  used  in  making  the  batch  by  the 
regulations  specifically  relating  to  such 
drug. 

(10)  In  connection  with  contemplated 
requests  for  certification  of  repacked 
batches  or  batches  of  another  drug  in 
the  manufacture  of  which  it  is  to 
be  used,  the  manufacturer  of  a  batch 
which  is  to  be  so  repackaged  or  used 
may  request  the  Cozxunissioner  to  make 
check  t^ts  and  assays  on  a  representa¬ 
tive  sample  of  such  batch.  From  the 
information  submitted  may  be  omitted 
results  of  tests  and  assays  not  required 
for  the  batch  when  used  in  such  other 
drug.  The  Commissioner  shall  report  to 
such  manufacturer  results  of  such  check 
tests  and  assays  as  are  so  requested. 

§  148.5  Fees. 

The  fee  for  the  services  rendered  with 
respect  to  each  batch  certified  under 
the  regulations  in  Parts  148a^l48z,  in¬ 
clusive,  of  this  chapter  shall  accompany 
the  request  for  certification,  or  the  re¬ 
quest  for  check  tests  and  assays,  unless 
such  fee  is  covered  by  an  advance  de¬ 
posit  maintained  in  accordance  with 
§  146.8(d)  of  this  chapter.  Such  fee 
shall  be  that  required  for  the  drug  by 
the  specific  regulations,  plus  an  addi¬ 
tional  30  percent  of  whatever  that  fee 
may  be.  Also,  if  the  Commissioner  con¬ 
siders  that  investigations  other  than 
examination  of  such  samples  are  neces¬ 
sary  to  determine  whether  or  not  such 
batch  complies  with  the  requirements  of 
§  146.3  of  this  chapter  for  the  issuance  of 
a  certificate,  the  fee  shall  include  the 
cost  of  such  investigations. 


PART  148a— AMPHOMYCiN 

Sec. 

148a.l  Amphomycln  calcium. 

148a.2  Amphomycln  calcium-neomycin  sul¬ 
fate  cream. 

Authositt:  Si  148a.l  to  148a.2  Issued  voi¬ 
der  sec.  507,  59  Stat.  463,  as  amended  76 
Stat.  785,  786,  787;  21  UJS.C  A.  357. 

§  148a.  1  Amphomycin  calcium. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength,  qtuU~ 
ity,  and  purity.  Amphomycin  calcium  is 
the  calcium  salt  of  amphomycin.  It  is 
so  purified  and  dried  that:  — 

(1)  Its  potency  is  not  less  than  868 
micrograms  per  milligram. 

(ii)  It  is  nontoxic. 

(iii)  Its  moisture  content  is  not  more 
than  10  percent. 

(iv)  Its  pH  in  a  2  percent  aqueous 

suspension  is  not  less  than  6.0  and  not 
more  than  7.5.  • 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3(b)  of  this  chapter.  Its  expira¬ 
tion  date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  S  148.4 
of  this  chapter,  each  such  request  sludl 
contain: 

(i)  Results  of  tests  and  assays  on  the 
batch  for  potency,  toxicity,  moisture,  and 
pH. 


(ii)  Samples  required  on  the  batch: 
10  packages,  each  containing  approxi¬ 
mately  500  milligrams. 

(4)  Fees.  $4.00  for  each  immediate 
container  in  the  sample  submitted  in 
accordance  with  subparagraph  (3)  (ii)  of 
this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Cylinders  (cups).  Use 
cylinders  described  in  §  141a.l  of  this 
chapter. 

(ii)  Culture  media.  Use  ingredients 
that  conform  to  the  standards  prescribed 
bytheU.S.P.orN.F. 

(a)  Make  nutrient  agar  for  the  base 
layer  as  follows:  • 


Peptone _  6.0  gm. 

Yeast  extract _  3.0  gm. 

Beef  extract _  1.5  gm. 

Agar - 15.0  gm. 

Distilled  water,  qj _  1,000.0  ml. 


pH  7.0  after  sterlllzaaon. 

(b)  Make  nutrient  agar  for  the  seed 
layer  as  follows: 


Peptone _  6.0  gm. 

Pancreatic  digest  of  casein _  4.0  gm. 

Yeast  extract _  3.0  gm. 

Beef  extract _  1.5  gm. 

Dextrose _  1.0  gm. 

Agar _ 15.0  gm. 

Distilled  water,  q.s _  1,000.0  ml. 

pH  7.0  after  sterilization. 


In  lieu  of  preparing  the  media  from  the 
individual  ingredients  specified  in  sub¬ 
sections  (a)  and  (b)  of  this  subdivision, 
they  may  be  made  from  a  dehydrated 
mixture  which,  when  reconstituted  with 
distilled  water,  has  the  same  composi¬ 
tion  as  such  media.  Minor  modification 
of  the  individual  ingredients  specified  in 
this  subdivision  are  permissible  if  the 
resulting  media  possess  growth-pro¬ 
moting  properties  at  least  equal  to  the 
media  described. 

(iii)  Preparation  of  suspension.  The 
test  organism  is  Micrococcus  flavus 
(ATCC  14452) .  Maintain  this  organism 
on  slants  of  nutrient  agar  prepared  as 
described  in  subdivision  (ii)  (b)  of  this 
subparagraph  and  to  which  has  been 
added  1  milligram  of  neomycin  sulfate 
per  milliliter  of  agar.  Wash  the  orga¬ 
nism  from  the  agar  slant  with  3  milliliters 
of  sterile  sodium  chloride  solution  onto 
a  large  agar  surface  such  as  that  pro¬ 
vided  by  a  Roux  bottle  containing  300 
milliliters  of  the  same  tsrpe  of  agar  used 
for  the  slants.  Spread  the  suspension 
of  organisms  over  ^e  entire  agar  surface 
with  the  aid  of  sterile  glass  beads.  In¬ 
cubate  for  24  hours  at  32*  C.  to  35°  C.. 
and  then  wash  the  resulting  growth  from 
the  agar  surface  with  50  milliliters  of 
sterile  sodium  chloride  solution.  If  an 
aliquot  of  this  bulk  suspension,  when 
diluted  1:40  in  the  saline  solution,  gives 
25  percent  light  transmission  in  a  suit¬ 
able  photoelectric  colorimeter  with  a 
580-millimicron  filter  and  a  test  tube 
with  an  inside  diameter  of  12  millime¬ 
ters  as  an  absorption  cell,  the  bulk 
suspension  is  sati^actory  for  use.  It 
may  be  necessary  to  adjust  the  bulk 
suspension  by  dilution,  so  that  an  aliquot 
of  the  adjusted  suspension  diluted  1:40 
gives  25  percent  light  transmission.  The 
adjusted  bulk  suspension,  and  not  the 
1:40  dilution  of  it.  is  used  in  preparing 
the  seed  layer.  Add  0.3  milliliter  of  the 
adjusted  bulk  suspension  to  each  100 


milliliters  of  seed  agar,  which  has  been 
melted  and  cooled’to  48°  C. 

(iv)  Preparation  of  plates.  Add  21 
milliliters  of  the  base  layer  agar  pre¬ 
pared  as  directed  in  subdivision  (ii)  (a) 
of  this  subparagraph  to  each  Petri  dish 
(20  millimeters  x  100  millimeters) .  Dis¬ 
tribute  the  agar  evenly  in  the  plates  and 
allow  it  to  harden.  Use  the  plates  the 
same  day  they  are  prepared.  Add  4  mil¬ 
liliters  of  the  inoculum  prepared  as  de¬ 
scribed  in  subdivision  (iii)  of  this  sub- 
paragraph  for  each  plate,  tilting  back 
and  forth  to  spread  the  inoculated  agar 
evenly  over  the  surface.  Place  six 
cylhu^rs  on  the  inoculated  agar  surface 
so  that  they  are  at  approximately  60° 
intervals  on  2.8-centimeter  radius. 

(v)  Working  standard.  Dry  an  ap¬ 
propriate  amount  of  the  working  stand¬ 
ard  for  4  hours  at  60°  C.  and  a  pressure 
of  5  millimeters  of  mercury  or  less.  De¬ 
termine  the  dry  weight  and  dissolve  the 
dried  standard  in  sufficient  O.IM  potas¬ 
sium  phosphate  buffer,  pH  8.0,  to  give 
a  stock  standard  solution  of  1,000  micro¬ 
grams  per  milliliter.  Store  this  stock 
standard  solution  in  a  refrigerator,  and 
use  for  no  longer  than  14  days. 

(Vi)  Standard  curve.  Prepare  the 
daily  standard  (nirve  by  further  diluting 
the  1.000  microgram  per  milliliter  stock 
standard  solution  in  sufficient  O.IM  po¬ 
tassium  phosphate  buffer.  pH  8.  to  ob¬ 
tain  <x>ncentrations  of  4.0,  5.6,  8.0,  11.3, 
and  16.0  micrograxns  per  milliliter.  A 
total  of  12  plates  is  used  in  the  prepara¬ 
tion  of  the  standard  curve,  three  plates 
for  each  solution  except  the  8.0  micro¬ 
grams  per  milliliter  solution.  The  latter 
concentration  is  used  as  the  reference 
point  and  is  included  on  each  plate.  On 
each  of  three  plates  fill  three  cylinders 
with  the  8.0  micrograms  per  milliliter 
standard  and  the  other  three  cylinders 
with  the  concentration  under  test. 
Thus,  there  will  be  thirty-six  8.0-micro¬ 
gram  determinations  and  nine  determi- 
naticms  for  each  of  the  other  points  nn 
the  (mrve.  After  the  plates  have  incu¬ 
bated,  read  the  diameters  of  the  circles 
of  inhibition.  Average  the  readings  of 
the  8.0  micrograms  per  milliliter  con¬ 
centration  and  the  readings  of  the  point 
tested  for  each  set  of  three  plates  and 
average  also  all  36  readings  of  the  8.0 
micrograms  per  milliliter  concentration. 
The  average  of  the  36  readings  of  the 
8.0  micrograms  per  milliliter  concen¬ 
tration  is  the  correction  point  for  the 
curve.  Correct  the  average  value  ob¬ 
tained  for  each  point  to  the  figure  it 
would  be  if  the  8.0  micrograms  per  milli¬ 
liter  reading  for  that  set  of  three  plates 
were  the  same  as  the  (correction  point. 
Thus,  if  in  correcting  the  5.6-microgram 
concentration  the  average  reading  of 
the  36  readings  of  the  8.0  niicrograms 
per  milliliter  (xcncentration  is  16.5  milli¬ 
meters  and  the  average  of  the  8.0  micro¬ 
grams  per  milliliter  concentration  of  this 
set  of  three  plates  is  16.3  millimeters,  the 
correction  is  -fO.2  millimeter.  If  the 
average  readings  of  the  5.6  micrograms 
per  milliliter  concentration  of  these  same 
three  plates  is  15.9  millimeters,  the  (cor¬ 
rected  value  is  then  16.1  millimeters.- 
Plot  these  corrected  values,  including 
the  average  of  the  8.0  micrograms  per 
milliliter  (con(centration,  on  2-cycle  semi- 
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log  paper  using  the  concentration  in 
mi(crograms  per  milliliter  as  the  ordinate 
(the  logarithmic  scale)  and  the  diam¬ 
eter  of  the  ssone  of  inhibition  as  the 
abscissa.  Draw  the  standard  curve 
through  these  points,  either  by  inspec¬ 
tion  or  by  means  of  the  following  equa¬ 
tions: 

30+25-I-C— e 

- 5 - • 

„  3e+2d+c— a 


where: 

L= Calculated  zone  diameter  for  the  lowest 
concentration  of  the  standard  curve; 

H= Calculated  zone  diameter  for  the  high¬ 
est  concentration  of  the  standard 
curve; 

0= Average  zone  diameter  of  36  readings 
of  the  8.0  micrograms  per  mlllUlter 
standard; 

a,  b.  d,  e= Corrected  average  values  for  the 
4.0,  6.6,  11.3,  and  16.0  micrograxns 
per  milliliter  standard  solutions,  re¬ 
spectively. 

Plot  the  values  obtained  for  L  and  H 
and  (Minnect  with  a  straight  line. 

(vii)  Preparation  of  sample.  Dissolve 
the  sample  to  be  tested  in  sufficient 
O.IM  potassium  phosphate  buffer,  pH_ 
8.0,  to  make  a  (xinvenient  stock  solu¬ 
tion.  Further  dilute  in  buffer  to  a  final 
concentration  of  8.0  micrograms  per 
milliliter  (estimated). 

(viii)  Plate  assay.  Use  three  plates 
for  each  sample.  Pill  three  cylinders  on 
each,  plate  with  the  8.0  micrograms  per 
milliliter  standard  and  three  cylinders 
with  the  8.0  micrograms  per  milliliter 
(estimated)  sample,  alternating  stand¬ 
ard  and  sample.  Incubate  the  plates 
for  16  hours  to  18  hours  at  32°  C.  to  35° 
C.,  and  measure  the  diameter  of  each 
circle  of  inhibiti(»i.  Avert^e  the  zone 
readings  of  the  standard  and  average 
the  zone  readings  of  the  sample  on  the 
three  plates  used.  If  the  sample  gives 
a  larger  average  zone  size  than  the  av¬ 
erage  of  the  standard,  add  the  difference 
between  them  to  the  8.0-microgram  zone 
size  of  the  standard  curve.  If  the  aver¬ 
age  sample  value  is  lower  than  the 
standard  value,  subtract  the  difference 
between  them  from  the  8.0-microgram 
value  on  the  curve.  From  the  curve, 
read  the  potencies  corresponding  to  these 
corrected  values. 

(2)  Toxicity.  Proceed  as  directed- in 
§  141a.4  of  this  chapter,  using  as  a  test 
d066  0.5  milliliter  of  a  solution  containing 
1,000  micrograms  per  milliliter. 

(3)  Moisture.  Proceed  as  directed  in 
S  141a.26(e)  of  this  chapter. 

(4)  pH.  Proceed  as  ffirected  in  §  141- 
a.5(b)  of  this  chapter,  using  a  suspen¬ 
sion  prepared  by  adding  20  milligrams 

'  per  milliliter. 

§  148a.2  Amphoq^ycin  calcium-neomy¬ 
cin  sulfate  cream. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Amphomycin  calcium- 
neomycin  sulfate  cream  is  amphomycin 
calcium  and  neomycin  sulfate  In  a  suit¬ 
able  and  harmless  water-soluble  cream 
bsuse.  It  may  (xxntain  one  or  more  suit¬ 
able  emulsifiers  and  preservatives.  It 
may  contain  cortisone  or  a  suitable  de¬ 


rivative  of  cortisone.  Each  gram  con¬ 
tains  not  less  than  50  milligrams  of  am- 
phomy(dn  and  the  equivalent  of  not  less 
than  3.3  milligrams  of  neomycin  base. 
The  amphomycin  calcium  used  in  mak¬ 
ing  the  cream  conforms  to  the  require¬ 
ments  prescribed  by  9  148a.l(a)  (1) .  The 
neomycin  sulfate  used  conforms  to  the 
requirements  prescribed  by  9  148i.l(a) 
(1)  of  this  chapter.  Each  other  sub¬ 
stance  used,  if  its  name  is  recognized  in 
the  UJSP.  or  NJ.,  conforms  to  the 
standards  prescribed  therefor  by  such 
official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
9  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  addi¬ 
tion  to  the  requirements  of  9  148.4  of  this 
chapter,  each  such  request  shall  contain: 

(1)  Results  of  tests  and  assa3rs  on: 

(a)  The  amphomycin  calcium  used  in 
making  the  batch  for  potency,  moisture,  ' 
pH,  and  identity. 

(b)  The  neomycin  sulfate  used  in  mak¬ 
ing  the  batch  for  potency,  moisture,  pH, 
and  identity. 

(c)  The  batch  for  amphomycin  po¬ 
tency  and  neomycin  sulfate  potency. 

(ii)  Samples  required: 

(a)  Amphomycin  calcium  used  in 
making  the  batch :  10  packages,  each  con¬ 
taining  approximately  500  milligrams. 

(b)  Neomycin  sulfate  used  in  making 
the  batch:  10  packages,  each  containing 
approximately  500  milligrams. 

(c)  The  batch:  A  minimum  of  6  con¬ 
tainers. 

(d)  In  case  of  an  initial  request  for 
(certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  approximately  5  grams. 

(4)  Fees.  $4.00  for  each  immediate 
container  in  the  samples  submitted  in 
accordance  with  subparagraph  (3)(ii) 
(a) .  (b) ,  and  (({)  of  this  paragraph;  $5.00 
for  each  immediate  container  in  the 
sample  submitted  in  accordance  with 
subparagraph  (3)  (ii)  (c)  of  this  para¬ 
graph. 

(b)  Tests  and  methods  of  assay — (1) 
Amphomycin  content.  Proceed  as  di¬ 
rected  in  9  148a.l(b)  (1).  except  in  lieu 
of  the  directions  in  §  148.1(b)  (1)  (vii), 
prepare  the  sample  as  follows:  Accurately 
weigh  approximately  2  grams,  and  place 
in  a  blending  Jar  containing  1.0  milliliter 
of  polysorbate  80  and  sufficient  O.IM  po¬ 
tassium  phosphate  buffer,  pH  8.0,  to  give 
a  final  volume  of  200  milliliters.  Using 
a  high-speed  blender,  blend -the  mixture 
for  2  minutes  and  then  make  the  proper 
estimated  dilutions  using  O.IM  potassium 
phosphate  buffer,  pH  8.0.  Its  content 
of  amphomycin  is  satisfactory  if  it  con¬ 
tains  not  less  than  85  percent  and  not 
more  than  120  percent  of  the  number  of 
mllligraim  per  gram  that  it  is  represented 
to  contain. 

(2)  Neomycin  content.  Blend  the 
sample  as  described  in  subparagraph  (1) 
of  this  paragraph  and,  making  the  proper 
estimated  dilutions  in  pH  8.0  buffer,  pro¬ 
ceed  as  directed  in  9  148i.l(b)  (1)  of  this 
chapter.  Its  content  of  neomycin  is  sat¬ 
isfactory  if  it  contains  not  less  than  85 
percent  and  not  more  than  120  percent 
of  the  number  of  milligrams  per  gram 
that  it  is  represented  to  contain. 
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PART  148b— AMPHOTERICIN 

Sec. 

148b.l  Amphotericin  B. 

148b.a  Amphotericin  B.  Intravenoiis. 

Authobxtt:  |{  148b.l  to  148b.2  Issued  im- 
der  sec.  607.  59  Stat.  46S,  as  amended  76  Stat. 
786,  786,  787;  21  XJB.OJL  867. 

§  148b.l  Amphotericin  B. 

(a)  Reijuirements  for  certification — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Amphotericin  B  is  a 
yeUow  to  golden-orange  powder.  It  is 
insoluble  in  water  at  pH.  6.0  to  7.0,  an¬ 
hydrous  alcohols,  esters,  ethers,  ben¬ 
zene,  and  toluene.  It  is  soluble  in  di¬ 
methyl  formamide  and  dimethyl  sulfox¬ 
ide.  It  is  so  purified  and  dried  that: 

(1)  Its  pot^cy  is  not  less  than  750 
micrograms  per  milligram  on  an  anhy¬ 
drous  basis. 

(ii)  It  contains  not  more  than  15  per¬ 
cent  of  amphotericin  A. 

(Ui)  It  is  sterile. 

(iv)  It  is  nontoxic. 

(v)  It  is  nonpsrrogenic. 

(vi)  It  contains  no  histamine  nor 
histamine-like  substances. 

(vii)  Its  moisture  content  is  not  more 
than  5.0  percent. 

(viii)  Its  pH  in  a  3  percent  aqueous 
suspension  is  not  less  than  j6.0  and  not 
more  than  8.0. 

(ix)  It  exhibits  absorption  maxima  at 
362,  381,  and  405  millimicrons  when  dis¬ 
solved  in  dimethyl  sulfoxide  and  diluted 
with  absolute  methyl  alcohol. 

(2)  Labeling.  In  addition  to  the  la¬ 
beling  prescribed  by  S  148.3(b)  of  this 
chapter,  each  package  shall  bear  on  its 
label  the  statements  “Store  below  10* 
C.”  and  “^otect  from  light  and  mois¬ 
ture.”  Its  expiration  date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on  the 
batch  for  potency,  amphotericin  A  con¬ 
tent,  sterility,  toxicity,  pyrogens,  his¬ 
tamine,  moisture,  pH.  and  identity. 

(ii)  Samples  required  on  the  batch: 

(a)  For  all  tests  except  sterility:  10 
packages,  each  containing  not  less  than 
500  milligrams. 

(b)  For  sterility  testing:  10  packages, 
each  containing  approximately  500  milli¬ 
grams. 

(4)  Fees.  $10.00  for  each  package  in 
the  sample  submitted  in  accordance  with 
subparagraph  (3)  (ii)  (a)  of  this  para¬ 
graph;  $10.00  for  all  packages  in  the 
sample  submitted  in  accordance  with 
subparagraph  (3)  (ii)  (b)  of  this  para¬ 
graph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Plate  assay — (a)  Cylinders 
•(.cups>.  Use  cylinders  described  in 
§  141a.l  of  this  chapter. 

(b)  Culture  media.  Use  ingredients 
that  conform  to  the  standards,  if  any, 
prescribed  by  the  UJ3P.  or  NP. 

(f )  Make  nutrient  agar  for  preparing 
the  inoculated  agar  plates  as  follows: 


Peptone _  9. 4  gm. 

Yeast  extract _  4. 7  gm. 

Beef  extract _  2.4gm. 

Sodium  chloride _ _ _ 10.  Ogm. 

Dextrose  _ _ _ _ 10. Ogm. 


Agar  _ 23.6gm. 

Distilled  water,  qjB -  1. 000. 0  ml. 

pH  6.0  to  6.2  after  sterilization. 

(2)  Make  nutrient  agar  for  carrying 
the  organism  as  follows: 

Peptone _  6.  Ogm. 

Pancreatic  digest  of  casein _  4. 0  gm. 

Yeast  extract  _ ... _  3. Ogm. 

Beef  extract  _  1. 5gm. 

Dextrose  _ ^ _  l.Ogm. 

Agar  _ _  16. 0  gm. 

DistUled  water,  qjs _ 1.  (MX).  0  ml. 

pH  6.5  to  6.6  after  steri^^tion. 

(3)  Make  nutrient  broth  for  preparing 
an  inoculum  of  the  test  oiganism: 


Peptone _ 10. 0  gm. 

Dextrose  _ 20. 0  gm. 

Distilled  water,  qe _  1,000.0  ml. 


pH  5.6  to  6.7  after  sterilization. 

In  lieu  of  preparing  the  media  from  the 
individual  ingredients  as  specified,  they 
may  be  prepared  from  a  dehydrated  mix¬ 
ture  which,  when  reconstituted  with  dis¬ 
tilled  water,  has  the  same  composition  as 
such  media.  Minor  modifications  of  the 
specified  Individual  ingredients  are  per¬ 
missible  if  the  resulting  media  possess 
growth-promoting  properties  at  least 
equal  to  the  media  described. 

(c)  Working  standard.  Dry  approxi¬ 
mately  30  milligrams  of  the  amphotericin 
B  woi^ng  standard  for  3  hours  at  60*  C. 
and  a  pressure  of  5  millimeters  or  less. 
Determine  the  dry  weight,  and  dissolve 
the  dried  standard  in  sufficient  dimethyl 
sulfoxide  to  give  a  stock  solution  contain¬ 
ing  1,000  micrograms  per  milliliter.  This 
solution  should  be  used  for  1  day  only. 

(d)  Preparation  of  sample.  Dissolve 
the  sample  in  sufficient  dimethyl  sulfox¬ 
ide  to  give  a  convenient  stock  solution. 
Further  dilute  with  dimethyl  sulfox¬ 
ide  to  a  concentration  of  20  micrograms 
per  milliliter  (estimated).  Remove  an 
aliquot  and  dilute  to  a  concentration  of 
1.0  microgram  per  milliliter  (estimated) 
using  0.2Ar  potassium  phosphate  buffer, 
pH  1-0.5  (dipotassium  phosphate,  35 
grams;  ION  sodiiun  hydroxide,  2  milli¬ 
liters).  Make  to  1  liter,  using  distilled 
water. 

(c)  Test  organism.  The  test  organism 
Is  Saccharomyces  cerevlsiae  (ATCC  9763 
or  ATCC  2601  no  vitamin  requirement) , 
which  is  maintained  on  slants  of  agar 
described  in  subsection  (b)  (2)  of  this 
subdivision  and  transferred  once  a  week. 
After  transfer,  the  culture  is  incubated  at 
37*  C.  for  24  hours  and  then  kept  refrig¬ 
erated.  Prepare  the  organism  suspen¬ 
sion  by  either  of  the  following  methods: 

(f)  Inoculate  100  milliliters  of  the 
broth  medium  described  under  subsec¬ 
tion  (b)  (3)  of  this  subdivision  with  a 
loopful  of  growtti  from  the  agar  slant. 
Incubate  the  broth  for  16  hours  to  18 
hours  at  37*  C.  This  broth  culture  may 
be  used  for  several  weeks  if  kept  refrig¬ 
erated. 

(2)  Wash  the  organism  from  the  agar 
slant  with  3  milliliters  of  sterile  sodiiun 
chloride  solution  onto  a  large  agar  sur¬ 
face  such  as  that  provided  by  a  Roux 
bottle  containing  300  milliliters  of  the 
agar  described  in  subsection  (b)  (2)  of 
this  subdivision.  Spread  the  suspension 
of  j>rganisms  over  the  entire  agar  sur¬ 
face  with  the  aid  of  sterile  glass  beads. 
Incubate  for  24  hours  at  37*  C.,  and  then 


wash  the  resulting  growth  from  the  agar 
surface  with  about  30  milliliters  of  sterile 
sodium  chloride  solution.  This  suspen¬ 
sion  may  be  used  for  several  weeks  if 
kept  refrigerated.  Rim  test  plates  to 
determine  the  quantity  of  this  broth  cul¬ 
ture  (usually  about  2.5  milliliters)  or 
saline  Suspension  (usually  about  0.1 
milliliter)  that  should  be  added  to  each 
100  milliliters  of  agar  to  give  clear,  sharp 
inhibitory  zones  of  appropriate  size. 

(/)  Preparation  of  plates.  Melt  a  suf¬ 
ficient  amount  of  the  agar  described  in 
subsection  (b)(f)  of  this  subdivision, 
cool  to  48*  C.,  add  the  proper  amount  of 
the  test  organism  as  described  in  subsec¬ 
tion  (e)  of  this  subdivision,  and  mix 
thoroughly.  Add  8  milliliters  of  this  in¬ 
oculated  agar  to  each  Petri  dish  (100 
millimeters  x  22  millimeters,  with  fiat 
bottom).  Distribute  the  agar  evenly  in 
the  plates,  cover  with  porcelain  covers 
glazed  on  the  outside,  and  allow  to 
harden.  After  the  agar  has  hardened, 
place  6  cylinders  on  the  agar  surface  so 
that  they  are  at  cmproximately  60*  inter¬ 
vals  on  a  2.8-centimeter  radius. 

(0)  Standard  curve.  Dilute  aliquots 
of  the  working  stock  solution  with  di¬ 
methyl  sulfoxide  to  give  concentrations 
of  40.0,  28.4,  20.0,  and  10.0  micro¬ 
grams  per  milliliter,  respectively.  Dilute 
one  volume  of  each  of  these  solutions  with 
19  volumes  of  potassium  phosphate  buf¬ 
fer,  pH  10.5,  to  give  final  concentrations 
of  2.0,  1.42,  1.0,  0.71,  and  0.5  microgram 
per  milliliter.  A  total  of  12  plates  is 
used  in  the  preparation  of  the  standard 
curve,  three  plates  for  each  solution,  ex¬ 
cept  the  1.0  microgram  per  milliliter 
solution.  The  latter  concentration  is 
used  as  the  reference  point  and  is  in¬ 
cluded  on  each  plate.  On  each  of  the 
three  plates  fill  three  cylinders  with  the 
1.0  microgram  per  milliliter  standard  and 
the  other  three  cylinders  with  the  con¬ 
centration  of  the  standard  concentra¬ 
tion  under  test.  Thus,  there  will  be 
thirty-six  1.0-microgram  determinations 
and  nine  determinations  for  each  of  the 
other  concentrations  on  the  curve.  In¬ 
cubate  the  plates  for  16  hours  to  18  hours 
at  37*  C.,  and  measure  the  diameter  of 
each  zone  of  inhibition.  Average  the 
readings  of  the  1.0  microgram  per  milli¬ 
liter  concentration  and  the  readings  of 
the  concentration  tested  for  each  set  of 
three  plates,  and  average  also  all  36 
readings  of  the  1.0  microgram  per  mil¬ 
liliter  concentration.  The  average  of  the 
36  readings  of  the  1.0  microgram  per 
milliliter  concentration  is  the  correction 
point  for  the  curve.  Correct  the  aver¬ 
age  value  obtained  for  each  point  to  the 
figure  it  would  be  if  the  1.0  microgram 
per  milliliter  reading  for  that  set  of 
three  plates  were  the  same  as  the  cor¬ 
rection  point.  Thus,  if  in  correcting  the 
0.71  microgram  per  milliliter  concentra¬ 
tion  the  average  of  the  36  readings  of 
the  1.0  microgram  per  milliliter  con¬ 
centration  is  16.0  millimeters  and  the 
average  of  the  1.0  microgram  per  milli¬ 
liter  concentration  of  this  set  of  three 
plates  is  15.8  millimeters,  the  correction 
is  +0.2  millimeter.  If  the  average  read¬ 
ing  of  the  0.71  microgram  per  milliliter 
concentration  of  these  same  three  plates 
is  15.0  millimeters,  the  corrected  value 


f 


/ 


4416 

is  then  15.2  millimeters.  Plot  these  cor¬ 
rected  values,  including  the  average  of 
the  1.0  microgram  per  milliliter  concen¬ 
tration  on  two-cycle  semil(^  paper,  using 
the  concentration  in  micrograms  per 
milliliter  as  the  ordinate  (the  logarith¬ 
mic  scale)  and  the  diameter  of  the  zone 
of  inhibition  as  the  abscissa.  Draw  the 
standard  curve  through  these  points. 

(h)  Assay.  Use  three  plates  for  each 
sample.  Fill  three  cylinders  on  each 
plate  with  the  1.0  microgram  per  millili¬ 
ter  standard  and  three  cylinders  with  the 
1.0  micrc^am  per  milliliter  (estimated) 
sample,  alternating  standard  and 
sample.  Incubate  the  plates  for  16  hoiu^ 
to  18  hours  at  37°  C.,  and  then  measure 
the  diameter  of  each  zone  of  inhibition. 
To  estimate  the  potency  of  the  sample, 
average  the  zone  readings  of  the  stand¬ 
ard  and  the  zone  readings  of  the  sample 
on  the  three  plates  used.  If  the  sample 
gives  a  larger  zone  size  than  the  average 
of  the  standard,  add  the  difference  be¬ 
tween  them  to  the  1.0  microgram  per 
milliliter  zone  on  the  standard  curve. 
If  the  average  value  is  lower  than  the 
standard  value,  subtract  the  difference 
between  them  from  the  1.0  microgram 
per  milliliter  value  on  the  curve.  From 
the  curves  read  the  potencies  corre¬ 
sponding  to  these  corrected  values  of 
zone  sizes. 

(ii)  Turhidimetric  assay — (a)  Culture 
media.  Use  ingredients  that  conform  to 
the  standards,  if  any,  prescribed  by  the 
USP.  or  NF. 

(1)  Make  yeast-beef  agar  for  carrying 
the  organism  as  fo^ows: 


Peptone  _ 6.0  gm. 

Yeast  extract _  3.0 

Beef  extract _  1.5  gm. 

Dextrose _  1.0  gm. 

Agar  - 16.0  gm. 

Distilled  water  to  make _  1,000.0  ml. 

pH  6A  after  sterilization. 

(2)  Make  yeast-beef  broth  for  prepar¬ 
ing  an  inoculum  of  the  test  organism: 

Beef  extract _  U  gm. 

Yeast  extract _  6.6  gm. 

Peptone  _  6.0  gm. 

Trypton  _ 10.0  gm. 

Dextrose _ 11.0  gm. 

Sodliim  chloride _  8.6  gm. 

.  Dlpotassium  phosphate _ S.68  gm. 

Monopotassium  phosphate _ 1.82  gm. 

DlstUled  water  to  make _  1,000.0  ml. 

pH  6.6  after  sterilization. 

(3)  Make  yeast-beef  assay  broth: 

Beef  extract _  1.6  gm. 

Yeast  extract _  1.6  gm. 

Peptone  _ ; _ 5.0  gm. 

Dextrose _ 11.0  gm. 

Sodium  chloride _  3 gm. 

Dlpotassium  phosphate _ 3.68  gm. 

Monopotassium  phosphate _ 1.32  gm. 

DistiUed  water  to  make _  1,000.0  ml. 

pH  6.6  after  sterilization. 


In  lieu  of  preparing  the  media  from  the 
individual  ingredients  as  specified,  they 
may  be  prepared  from  a  dehydrated  mix¬ 
ture  which,  when  reconstituted  with  dis¬ 
tilled  watCT,  has  the  same  composition 
as  such  media.  Minor  modifications  of 
the  specified  individual  ingredients  are 
permissible  if  the  resulting  media  pos¬ 
sess  growth-promoting  properties  at 
least  equal  to  the  media  described. 

(b)  Working  standard  and  standard 
solutions.  Use  the  working  standard 
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described  in  subdivision  (i)  (c)  of  this 
subparagraph.  Dissolve  in  dimethyl  sul¬ 
foxide  to  obtain  a  concentration  of  2  mil¬ 
ligrams  per  milliliter.  Further  dilute  to 
obtain  a  concentration  of  30  micrograms 
per  milliliter,  using  25  percent  dimethyl 
sulfoxide  (one  part  dimethyl  sulfoxide 
plus  three  parts  distilled  water) .  Use  1 
percent  potassium  phosphate  buffer,  pH 
6.0,  and  dilute  to  a  concentration  of  1 
microgram  per  milliliter.  Further  dilute 
this  solution  with  distilled  water,  and 
prepare  the  standard  curve  containing 
concentrations  of  0.032,  0.04,  0.05,  0.0625, 
and  0.0781  microgram  per  milliliter. 
Add  1.0  milliliter  of  each  concentration 
to  each  of  six  sterile  20  millimeters  x  150 
millimeters  test  tubes. 

(c)  Preparation  of  sample.  Prepare 
the  sample  to  be  tested,  using  the  same 
procedure  as  described  for  the  standard 
solutions,  obtaining  six  tubes  each  con- 
.taining  1.0  milliliter  of  a  solution  con¬ 
taining  0.05  microgram  per  milliliter 
(estimated) . 

(d)  Preparation  of  test  organism. 
The  test  organism  is  Candida  tropicalis 
(ATCC  13803),  which  is  maintained  on 
slants  of  agar  described  in  (a)  (1)  of  this 
subdivision.  Prepare  the  daily  inoculum 
by  transferring  the  culture  from  a  stock 
slant  to  100  milliliters  of  the  broth  de¬ 
scribed  in  (a)  (2)  of  this  subdivision,  and 
incubate  for  16  hours  to  18  hours  at  30° 
C.,  with  constant  shaking.  Prepare  the 
daily  inoculated  a^y  broth  by  adding 
from  3  milliliters  to  5  milliliters  of  a  fresh 
16  hour  to  18  hour  broth  culture  to  each 
liter  of  assay  broth,  prepared  as  directed 
in  (a)  (2)  of  this  subdi^sion,  needed  for 
the  test. 

(6)  Procedure.  To  each  of  the  20  mil¬ 
limeters  X  150  millimeters  test  tubes  pre¬ 
pared  in  (b)  and  (c)  of  this  subdivision, 
add  9.0  milliliters  of  the  inoculated  assay 
broth  described  in  subsection  (d)  of  this 
subdivision,  and  incubate  all  standard 
and  sample  tubes  at  30°  C.,  with  constant 
shaking,  for  3  to  5  hours.  After  incuba¬ 
tion.  add  0.5  milliliter  of  a  12  percent 
formaldehyde  solution  to  each  tube,  and 
read  the  absorbance  values  in  a  suitable 
photoelectriQ  colorimeter,  using  a  wave¬ 
length  of  530  millimicrons.  Set  the  in¬ 
strument  at  zero  absorbance  with  clear 
uninoculated  broth  prepared  as  describe 
in  (ii)  (a)  (2)  of  this  subdivision. 

(f)  Estimation  of  potency.  Plot  the 
average  values  for  each  concentration  of 
the  standard  on  semilog  graph  paper 
with  absorbance  values  on  the  arithmetic 
scale  and  amphotericin  concentrations 
on  the  logarithmic  scale.  Construct  the 
best  straight  line  through  the  points, 
either  by  Inspection  or  by  means  of  the 
following  equations: 

Sa+2b+c— « 


3e+2d+c— a 
H- - - - . 

where: 

L=:  Absorbance  value  for  the  lowest  con¬ 
centration  of  the  standard  ciirve; 

H= Absorbance  value  for  the  highest  con¬ 
centration  of  the  standard  cturve; 
a,  b,  c,  d,  e= Average  absorbance  values  for 
each  concentration  of  the  standard 
curve. 


Plot  the  values  obtained  for  L  and  H 
and  connect  the  points  with  a  straight 
line.  Average  the  absorbance  values  for 
the  sample  and  read  the  amphotericin 
concentration  from  the  standard  curve. 
Multiply  the  concentration  by  appropri¬ 
ate  dilution  factors  to  obtain  the  am¬ 
photericin  content  of  the  sample. 

(2)  Amphotericin  A  content — (i) 
Amphotericin  A.  Accurately  weigh  about 
20  milligrams  of  the  amphotericin  A 
working  standard  into  a  200-milliliter 
volumetric  fiask.  Add  exactly  20.0  milli¬ 
liters  of  dimethyl  sulfoxide  and  dissolve. 
Make  to  mark  with  methyl  alcohol,  and 
mix  thoroughly.  Pipette  4.0  milliliters  of 
this  solution  into  a  50-milliliter  volu¬ 
metric  fiask.  Add  methyl  alcohol  to 
mark,  and  mix  thoroughly. 

(ii)  Amphotericin  B.  Accurately 
weigh  about  50  milligrams  of  the  ampho¬ 
tericin  B  working  standard  into  a  50- 
miUiliter  volumetric  fiask  and  proceed 
as  directed  in  subdivision  (i)  of  this  sub- 
paragraph.  ' 

(iii)  Sample.  Accurately  weigh  about 
50  milligrams  of  the  sample  to  be  tested, 
and  proceed  as  directed  in  subdivision 
(i)  of  this  subparagraph.  The  standards 
should  be  used  for  1  day  only. 

(iv)  Blank.  Pipette  5.0  milliliters  of 
dimethyl  sulfoxide  into  a  50-milliliter 
volumetric  fiask.  Make  to  mark  with 
methyl  alcohol,  and  mix.  Pipette  4.0 
milliliters  of  this  solution  into  a  50- 
milliliter  volumetric  fiask.  Make  to  mark 
with  methyl  alcohol,  and  mix  thor¬ 
oughly. 

(v)  Procedure.  Use  a  suitable  ultra¬ 
violet  spectrophotometer  and  1-centi- 
meter  silica  cells.  Adjust  the  instrument 
to  zero  with  the  blank  solution.  Measure 
the  absorbances  of  the  solutions  of 
standard  A,  standard  B,  and  the  sample 
at  304  milliinicrons  and  at  282  millimi¬ 
crons.  Calculate  the  absorptivity  of  each 
standard  at  both  wavelengths: 

Percent  amphotericin  A 

^  [(BxS,)-(bXSJlx626 
Weight  of  sample  In  grams  ’ 
Xl(Bxa)-(BXil)] 

where; 

A  =  Absorptivity  of  amphotericin  A  stand¬ 
ard  at  282  millimicrons; 

B  =  Absorptivity  of  amphotericin  B  stand¬ 
ard  at  282  millimicrons; 

.  a = Absorptivity  of  amphotericin  A  stand¬ 
ard  at  304  millimicrons; 
b= Absorptivity  of  amphotericin  B  stand¬ 
ard  at  304  millimicrons; 

Sj= Absorbance  of  sample  at  282  millimi¬ 
crons; 

82= Absorbance  of  sample  at  304  millimi¬ 
crons. 

(3)  Sterility.  Proceed  as  directed  in 
§  141a.2  of  this  chapter  using  approxi¬ 
mately  500  milligrams  from  each  con¬ 
tainer  tested,  except  that  neither  peni¬ 
cillinase  nor  the  control  tube  is  used  in 
the  test  for  bacteria. 

(4)  Toxicity.  Proceed  as  directed  in 
§  141a.4  of  this  chapter,  except  adminis¬ 
ter  ondly  by  means  of  a  cannula  or  other 
suitable  device,  to  each  of  5  mice,  0.4 
milliliter  of  a  suspension  of  the  drug  con¬ 
taining  50  milligrams  per  milliliter  in  0.5 
percent  gum  acacia  solution. 

(5)  Pyrogens.  Proceed  as  directed  in 
§  141a.3  of  this  chapter,  using  as  a  test 
dose  0.5  milliliter  per  kilogram,  of  an 
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aqueous  solution  containing  2  milligrams 
of  activity  per  milliliter.  If  no  rabbit 
shows  an  individual  rise  in  temperature 
of  1.1*  C.  or  more  above  its  respective 
control  temperature,  and  if  the  sum  of 
the  three  temperature  rises  does  not  ex¬ 
ceed  3*  C.,  the  material  under  examina¬ 
tion  meets  the  requirements  for  the  ab¬ 
sence  of  pyrogen.  If  one  or  two  rabbits 
show  a  temperature  rise  of  1.1"  C.  or 
more,  or  if  the  sum  of  the  temperature 
rises  exceeds  3.0*  C.,  repeat  the  test, 
using  five  other  rabbits.  If  not  more 
than  three  of  the  eight  rabbits  show  an 
individual  rise  in  temperature  of  1.1*  C. 
or  more,  and  if  the  sum  of  the  eight 
temperature  rises  does  not  exceed  8.0*  C., 
the  material  imder  examination  meets 
the  requirements  for  the  absence  of 
pyrogen. 

(6)  Histamine.  Using  as  a  test  dose 
0.6  milliliter  per  kilogram  of  a  sterile 
saline  solution  containing  5.0  milligrams 
per  milliliter,  proceed  as  directed  in 
§  141b.l05  of  this  chapter. 

(7)  Moisture.  Proceed  as  directed  in 
§  141a.5(a)  of  this  chapter. 

(8)  pH.  Using  a  3.0  percent  aqueous 
suspension,  proceed  as  directed  in 
§  141a.5(b)  of  this  chapter. 

(9)  Identity.  Accurately  weigh  50.0 
milligrams  of  the  sample  into  a  dry  50- 
milliliter  vdlumetric  flask.  Add  exactly 
5  milliliters  of  dimethyl  sulfoxide  and 
dissolve.  Make  to  mark  with  methyl 
alcohol,  and  mix  thoroughly.  Pipette  4 
milliliters  of  this  solution  into  a  50-milli¬ 
liter  volumetric  flask.'  Add  methyl  al¬ 
cohol  to  the  mark,  and  mix  thoroughly. 
The  sample  has  absorption  peaks  at 
identical  wavelengths  with  that  of  the 
standard  (272,  282,  295,  362,  381,  and  405 
millimicrons) . 

§  148b.2  Amphotericin  B  intravenous. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Amphotericin  B  intra¬ 
venous  is  a  Hiry  powder  composed  of 
amphotericin  B  and  sodium  desoxy- 
cholate  and  one  or  more  suitable  buffer¬ 
ing  substances.  It  contains  the  equiva¬ 
lent  of  not  1^  than  50  milligrams  of 
amphotericin  B.  It  is  sterile.  It  is  non- 
toxic.  It  is  nonpsrrogenic.  It  contains 
no  histamine  nor  histamine-like  sub¬ 
stances.  Its  moisture  content  is  not 
more  than  8.0  percent.  Its  pH  in  an 
aqueous  solution  containing  10  milli¬ 
grams  of  activity  per  milliliter  is  not 
less  than  7.2  and  not  more  than  8.0.  The 
amphotericin  B  used  conforms  to  the  re¬ 
quirements  of  §  148b.l(a)  (1) ,  except 
that  its  amphotericin  A  content  is  not 
more  than  5  percent.  Each  other  sub¬ 
stance  used,  if  its  name  is  recognized  in 
the  U.S.P.  or  N.F.,  conforms  to  the  stand¬ 
ards  prescribed  therefor  by  such  official 
compendium. 

(2)  Labeling.  In  addition  to  the  la¬ 
beling  requirements  prescribed  by  §  148.3 
of  this  chapter,  each  package  shall  bear 
on  its  label  or  labeling  the  following 
statement:  ‘‘For  intravenous  infusion  in 
hospitals  only."  Its  expiration  date  is 
12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 
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(i)  Results  of  tests  and  assays  on: 

(a)  The  amphotericin  B  used  in  mak¬ 
ing  the  batch  for  potency,  amphotericin 
A  content,  and  identity. 

(b)  The  batch  for  potency,  sterility, 
toxicity,  pyrogens,  histamine,  moistme, 
and  pH. 

(ii)  Samples  required: 

(a)  Amphotericin  B  used  in  making 
the  batch:  10  packages,  each  containing 
approximately  equal  portions  of  not  less 
than  500  milligrams. 

(b)  The  batch: 

(1)  For  all  tests  except  sterility:  A 
minimum  of  10  immediate  containers. 

(2)  For  sterility  testing:  10  immedi- 
aie  containers. 

(3)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  approximately  5  grams. 

(4)  Fees.  $4.00  for  each  package  in 
the  samples  submitted  in  accordance  with 
subparagraph  (3)  (ii)  (a)  and  (b)  il) 
and  (3)  of  this  paragraph;  $10.00  for 
all  immediate  containers  in  the  samples 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  (b)  (2)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Dilute  the  sample  in  sufficient 
dimethyl  sulfoxide  to  give  a  convenient 
stock  solution,  and  proceed  as  directed 
in  §148b.l(b)  (1).  Its  potency  is  satis¬ 
factory  if  it  contains  not  less  than  90 
percent  and  not  more  than  115  percent 
of  the  number  of  milligrams  that  i1^  is 
represented  to  contain. 

(.2)  -Sterility.  Proceed  as  directed  in 
§141a.2  of  this  chapter,  using  the  entire 
contents  of  each  container  tested,  ex¬ 
cept  that  neither  penicillinase  nor  the 
control  tube  is  used  in  the  test  for  bac¬ 
teria. 

(3)  Toxicity.  Proceed  as  directed  in 
§  141a.4  of  this  chapter,  using  a  test  dose 
of  0.3  milliliter  of  an  aqueous  solution 
containing  50  micrograms  of  activity  per 
milliliter. 

(4)  Pyrogens.  Proceed  as  directed  in 
§  148b.l  (b)(5). 

(5)  Histamine.  Proceed  as  directed 
in  §  148b.l(b)  (6). 

(6)  Moisture.  Proceed  as  directed  in 
§  141a.5(a)  of  this  chapter. 

(7)  pH.  Proceed  as  directed  in 
§  141a.5(b)  of  this  chapter,  using  an 
aqueous  solution  containing  10  milli¬ 
grams  of  activity  per  milliliter. 


PART  148c— COLISTIN  SULFATE 

Sec. 

148C.1  Colistin  sulfate. 

148C.2  Colistin  sulfate-neomycin  sulfate 
otic  solution. 

148C.3  Colistin  sulfate  for  oral  suspension. 
148C.4  Colistin  methane  sulfonate  sodixun. 

Attthoritt:  iS  148c.l  to  148c.4  Issued  under 
sec.  507,  59  Stat.  463,  as  amended  76  Stat. 
785,  786,  787;  21  U.S.C.A.  357. 

§  148c.l  Colistin  sulfate. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Colistin  sulfate  is 
the  white  to  slightly  yellow,  odorless  sul¬ 
fate  salt  of  a  kind  of  colistin  or  a  mix¬ 
ture  of  two  or  more  such  salts.  It  is  so 
purified  and  dried  that: 

(i)  Its  potency  is  not  less  than  500 
micrograms  per  milligram. 

(ii) -It  is  nontoxic. 
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(iii)  Its  moisture  content  is  not  more 
than  7.0  percent. 

(iv)  Its  pH  in  an  aqueous  solution 
containing  10  milligrams  per  milliliter 
is  not  less  than  4.0  and  not  more  than  7.0. 

^  (v)  It  gives  a  positive  identity  test  for 
colistin. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3(b).  Its  expiration  date  is  12 
months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4, 
of  this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on  the 
batch  for  potency,  toxicity,  moisture,  pH, 
and  identity. 

(ii)  Samples  required  on  the  batch: 
10  packages,  each  containing  approxi¬ 
mately  500  milligrams. 

(4)  Fees.  $4.00  for  each  immediate 
container  in  the  sample  submitted  in  ac¬ 
cordance  with  subparagraph  (3)  (ii)  of 
this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Cylinders  icups).  Use 
cylinders  described  in  §  141a.l(a)  of  this 
chapter. 

(ii)  Culture  media.  Use  ingredients 
that  conform  to  the  standards  prescribed 
by  the  U.S.P.  or  NJ. 

(a)  Nutrient  agar  for  the  base  layer 
and  for  preparing  the  inoculated  agar 
plates  as  follows: 

Bose  layer  Seed  layer 

Pancreatic  digest  of 

casein _ 17.0  gm.  17.0  gm. 

Papalc  digest  of  soy¬ 
bean  _  3.0  gm.  3.0  gm. 

Sodixun  chloride _  5.0  gm.  5.0  gm. 

Dextrose _  2.5  gm.  2.5  gm. 

Dibasic  potassitun 

phosphate _  2.5  gm.  2.5  gm. 

Polysorbate  80 _  10.0  ml. 

Agar  _ 20.0  gm.  12.0  gm. 

DistiUed  water  to 

make  _  1,000.0  ml.  1,000.0  ml. 

Final  pH  (after  steri- 

li2atlon)  .  7.2-7.3  7.2-7.3 

(b)  Make  nutrient  agar  for  carrying 
the  organism  as  follows: 

Peptone _  6.0  gm. 

Pancreatic  digest  of  casein _  4.0  gm. 

Yeast  extract _  3.0  gm. 

Beef  extract _  1.5  gm. 

Glucose _  1.0  gm. 

Agar _ 15.0  gm. 

Distilled  water,  q.s _ l,0<X).0ml. 

pH  6.5-6.6  after  sterilization. 

In  lieu  of  preparing  the  medium  from 
the  individual  ingredients  specified,  it 
can  be  made  from  a  dehydrated  mixture 
that,  when  reconstituted  with  distilled 
water,  has  the  same  composition  as  such 
medium.  Minor  modifications  of  the 
specified  individual  ingredients  are  per¬ 
missible  if  the  resulting  medium  pos¬ 
sesses  growth-promoting  properties  at 
least  equal  to  Uie  medium  described. 

(iii)  Preparation  of  test  organism. 
The  test  organism  used  is  Bordetella 
bronchiseptica  (ATCC  4617),  and  it  is 
maintained  on  the  nutrient  agar  de¬ 
scribed  in  subdivision  (ii)  (a)  of  this  sub- 
paragraph.  Inoculate  a  Roux  bottle 
containing  300  milliliters  of  this  agar 
from  a  stock  slant  and  incubate  24  hours 
at  32*  C.-35*  C.  Wash  the  resulting 
growth  with  50  milliliters  of  sterile 
sodium  chloride  solution  and  standard- 
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ize  the  organism  suspension  so  that  a 
1:20  dilution  in  saline  will  give  25  per¬ 
cent  light  transmission,  using  a  filter 
having  «  wavdength  of  580  millimi¬ 
crons.  Use  0.3  milliliter  of  this  stand¬ 
ardized  bacterial  suspension  (not  the 
1:20  dilution)  to  inocidate  each  100  mil¬ 
liliters  of  melted  seed  layer  agar  (cooled 
to  48“  C.-50*  C.) . 

(iv)  Preparation  of  plates.  Use  plates 
the  same  day  they  are  prepared.  Evenly 
distribute  21.0  milliliters  of  the  melted 
base  layer  agar  on  each  Petri  dish  (20 
millimeters  x  100  millimeters)  ,*  cover 
with  porcelain  tops,  glazed  on  the  out¬ 
side.  '  and  allow  the  agar*  to  harden. 
Evenly  spread  4.0  milliliters  of  the  in¬ 
oculated  seed  layer  agar  over  the  sur¬ 
face  of  the  plate.  After  the  seed  layer 
has  hardened,  placed  six  cylinders  on 
the  inoculated  agar  surface  so  that  they 
are  at  ai^oximately  60“  intervals  on  a 
2.8-centimeter  radius. 

(v)  Working  standard.  Dry  an  ap¬ 
propriate  amount  of  the  working  stand¬ 
ard  for  3  hours  at  60“C.  and  a  pressure  of 
5  millimeters  or  less.  Determine  the  dry 
weight  and  prepare  a  stock  solution  of 
1,000  micrograms  per  milliliter  by  dilut¬ 
ing  this  dried  working  standard  wiUi 
sterile  10  percent  potassium  phosphate 
buffer,  pH  6.0. 

(vi)  Standard  curve.  Prepare  con¬ 
centrations  for  the  standard  curve  by 
diluting  the  working  standard  stock  so¬ 
lution  (1,000  micrograms  per  milliliter) 
with  sterile  10  percent  potassium  phos¬ 
phate  buffer,  pH  6.0,  to  give  final  concen¬ 
trations  of  0.64,  0.80,  1.0,  1.25,  and  1.56 
micrograms  per  milliliter.  A  total  of 
12  plates  is  used  in  the  preparation  of 
the  standard  curve,  three  plates  for  each 
solution,  except  the  1.0  microgram  per 
milliliter  solution.  Hie  latter  concen¬ 
tration  is  used  as  the  reference  point 
and  is  included  on  each  plate.  On  each 
of  the  three  plates  fill  three  cylinders 
with  the  1.0  microgram  per  milliliter 
standard  and  the  other  three  cylinders 
with  the  concentration  of  the  standard 
concentration  under  test.  Thus,  there 
will  be  36  one -microgram  determinations 
and  nine  determinations  for  each  of  the 
other  concentrations  on  the  curve.  In¬ 
cubate  the  plates  for  16  hours  to  18  hours 
at  37*  C.  and  measure  the  diameter  of 
each  zone  of  inhibition.  Average  the 
readings  of  the  1.0  microgram  per  milli¬ 
liter  concentration  and  the  readings  of 
the  concentration  tested  for  each  set 
of  three  plates,  and  average  also  all 
36  readings  of  the  1.0  microgram  per 
milliliter  concentration.  The  average  of 
the  36  readings  of  the  1.0  microgram  per 
milliliter  concentration  is  the  correction 
point  for  the  curve.  Correct  the  aver¬ 
age  value  obtained  for  each  point  to  the 
figure  it  would  be  if  the  1.0  microgram 
per  milliliter  reading  for  that  set  of  three 
plates  were  the  same  as  the  correction 
point.  Hius,  if  in  correcting  the  1.25 
microgram  per  milliliter  concentration 
the  average  of  the  36  readings  of  the  I.O 
microgram  per  milliliter  concentration  is 
18.0  milliliters,  and  the  average  of  the 
1.0  microgram  per  milliliter  concentra¬ 
tion  of  this  set  of  three  plates  is  17.8 
millimeters,  the  correction  is  -f  0.2  mil¬ 
limeter.  If  the  average  reading  of  the 
1.25  microgram  per  milliliter  concentra¬ 


tion  of  those  same  three  plates  is  19.6 
millimeters,  the  corrected  value  is  then 
19.8  millimeters.  Plot  these  corrected 
values,  including  the  average  of  the  1.0 
microgram  per  milliliter  concentration, 
on  two-cycle  semilog  paper,  using  the 
concentration  in  micrograms  per  milli¬ 
liter  as  the  ordinate  (the  logarithmic 
scale)  and  the  diameter  of  the  zone  of 
inhibition  as  the  abscissa.  Draw  the 
standard  curve  through  these  points. 

(vii)  Preparation  of  sample.  Dissolve 
an  accurately  weight  quantity  of  the 
sample  in  sufficient  10  percent  potassium 
phosphate  buffer.  pH  6.0,  to  give  a  con¬ 
venient  stock  solution.  Further  dilute 
in  the  same  buffer  to  obtain  an  estimated 
concentration  of  1.0  microgram  per 
milliliter. 

(viii)  Assay.  Use  three  plates  for  each 
sample.  Fill  three  cylinders  on  each 
plate  with  the  1.0  microgram  per  milli¬ 
liter  standard  and  three  cylinders  with 
the  1.0  microgram  per  milliliter  (esti¬ 
mated)  sample,  alternating  standard 
and  sample.  Incubate  the  plates  for  16 
hours  to  18  hours  at  37°  C.  and  then 
measure  the  diameter  of  each  zone  of 
inhibition.  To  estimate  the  potency  of 
the  sample,  average  the  zone  readings 
of  the  standard  and  the  zone  readings 
of  the  sample  on  the  three  plates  used. 
If  the  sample  gives  a  larger  zone  size 
than  the  average  of  the  standard,  add 
the  difference  between  them  to  the  1.0 
microgram  per  miUiliter  zone  on  the 
standard  curve.  If  the  average  value  is 
lower  than  the  standard  value,  subtract 
the  difference  between  them  frmn  the 
1.0  microgram  per  milliliter  value  on  the 
curve.  From  the  curve,  read  the  poten¬ 
cies  correspondhig  to  these  corrected 
vcdues  of  zone  sizes. 

(2)  Toxicity.  Proceed  as  directed  in 
§  141a.4  of  this  chapter,  using  a  test 
dose  of  0.5  milliliter  of  a  sterile  distilled 
water  solution  containing  600  micro¬ 
grams  of  colistin  sulfate  activity  per 
milliliter. 

(3)  Moisture.  Proceed  sis  directed  in 
S  141a.5(a)  of  this  chapter,  using  a 
sample  of  about  300  milligrsims. 

(4)  pH.  Proceed  sis  directed  in 
§  141a.5(b)  of  this  chapter,  using  an 
aqueous  solution  containing  10  milli- 
grsims  per  milliliter. 

(5)  Identity.  Weigh  about  20  milli¬ 
grams  of  ssunple,  suld  2  milliliters  of  2.5 
percent  sodium  acetate  solution  sind  0.2 
milliliter  of  0.5  percent  triketohydrin- 
dene  hydrate  solution,  smd  bring  to  boil. 
A  deep-purple  color  results. 

§  148c.2  Colistin  snlfate-neomyein  sul¬ 
fate  otic  solution  with  hydrocor¬ 
tisone. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Colistin  sulfate- 
neomycin  sulfate  otic  solution  with 
hydrocortisone  is  colistin  sulfate,  neomy¬ 
cin  sulfate,  hydrocortisone,  suid  one  or 
more  buffer  substances  and  dispersing 
agents,  dissolved  in  a  suitable  and  harm¬ 
less  vehicle.  Each  milliliter  contains  not 
less  than  3.0  milligrams  of  colistin  base 
activity  (as  the  sulfate)  and  not  less 
than  3.3  milligrams  of  neomycin  base 
activity  (as  the  sulfate).  Its  pH  is' not 
less  than  4.8  and  not  more  than  5.2. 
The  colistin  sulfate  used  conforms  to 


the  standards  prescribed  therefor^  by 
S  148c.l(a)  (1) ,  except  for  toxicity.  The 
neomycin  sulfate  used  conforms  to  the 
standards  prescribed  by  i  1481.1(a)  (1)  of 
this  chapter,  except  for  sterility,  p3rro- 
gens,  toxicity  and  histamine.  Each 
other  substance  used,  if  its  name  is  rec¬ 
ognized  in  the  UJSP.  or  NP.,  conforms 
to  the  standards  prescribed  therefor  by 
such  official  compendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  addi¬ 
tion  to  the  requirements  of  §  148.4  of  this 
chapter,  each  such  request  shall  con¬ 
tain: 

(1)  Results  of  tests  and  assays  on: 

(a)  The  colistin  sulfate  used  in  mak¬ 
ing  the  batch  for  potency,  moisture,  pH, 
and  identity. 

(b)  The  neomycin  sulfate  used  in 
making  the  batch  for  potency,  moisture, 
pH,  and  identity. 

(c)  The  batch  for  colistin  potency, 
neomycin  potency,  and  pH. 

(il)  Samples  required: 

(a)  The  colistin  sulfate  used  in  mak¬ 
ing  the  batch:  10  packages,  each  con¬ 
taining  approximate  500  milligrams. 

(b)  The  neomycin  sulfate  used  in 
making  the  batch:  10  packages,  each 
containing  approximately  500  milligrmns. 

(c)  The  batch:  A  mintmiim  of  seven 
immediate  containers. 

id)  In  case  of  an  Initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  approximately  5  grams. 

(4)  Fees.  $4.00  for  each  immediate 
container  in  the  samples  submitted  hi 
accordsuice  with  subparagraph  (3)  (ii) 
(a) ,  (b) ,  and  id)  of  this  paragraph;  $5.00 
for  each  immediate  container  in  the  sam¬ 
ple  submitted  in  accordance  with  sub- 
paragraph  (3)  (ii)  (c)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Colistin  content.  Proceed  as  directed  in 
§  148c.l(b)  (1),  except  prepare  the  sam¬ 
ple  as  follows:  Thoroughly  nH:g  the  sam¬ 
ple  and  transfer  an  accurately  measured 
aliquot  of  the  sample  into  q  lOO-mlUiliter 
volumetric  fiask.  Fill  the  fiask  to  mark 
with  10  percent  potassium  phosphate 
buffer,  pH  6.0.  Further  dilute  to  the 
proper  estimated  concentration  in  10  per¬ 
cent  potassium  phosphate  buffer,  pH  6.0. 
-The  average  potency  is  satisfactory  if  it 
contains  not  less  than  85  percent  and  not 
more  than  120  percent  of  the  number  of 
milligrams  per  milliliter  that  it  is  repre¬ 
sented  to  contain. 

(2)  Neomycin  content.  Proceed  as 
directed  in  §  148i.l(b)  (1)  of  this  chapter, 
except  prepare  the  sample  as  follows: 
Thoroughly  mix  the  sample  and  transfer 
an  accurately  measiu*ed  aliquot  to  a  100- 
milliliter  volumetric  flask.  Fill  to  mark 
with  O.IM  potassium  phosphate  buffer, 
pH  8.0.  Further  dilute  to  the  proper  esti¬ 
mated  concentration  in  pH  8.0  buffer. 
The  average  potency  is  satisfactory  if  it 
contains  not  less  than  85  percent  and  not 
more  than  120  percent  of  the  number  of 
milligrams  per  milliliter  that  it  is  repre¬ 
sented  to  contain. 

(3)  pH.  Proceed  as  directed  in 
§  141a.5(b)  of  this  chapter,  using  the  im- 
diluted  solution  or  suspension. 
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§  148c.3  Colistin  sulfate  for  oral  suspen¬ 
sion. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Colistin  sulfate  for 
oral  suspension  is  a  dry  mixture  of  colis¬ 
tin  sulfate,  with  or  without  one  or  more 
suitable  and  harmless  buffer  substances, 
suspending  and  dispersing  agents,  dilu¬ 
ents,  colorings,  and  flavorings.  The  col¬ 
istin  sulfate  content  is  not  less  than  5.0 
milligrams  per  milliliter  of  the  reconsti¬ 
tuted  suspension.  The  moisture  content 
is  not  more  than  3.0  percent.  The  colis¬ 
tin  sulfate  used  conforms  to  the  stand¬ 
ards  prescribed  by  §  148c.l(a)  (1) .  Each 
other  substance  used,  if  its  name  is  rec¬ 
ognized  in  the  UJSP.  or  NP.,  conforms 
to  the  standards  prescribed  ttierefor  by 
such  official  compendium. 

(2)  Labeling.  It  shall  be  labeled  as 
prescribed  in  §  148.3,  of  this  chapter. 
Its  expiration  date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirments  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(1)  Results'of  tests  and  assays  on: 

(a)  The  colistin  sulfate  used  in  mak¬ 
ing  the  batch  for  potency,  toxicity,  pH, 
and  identity. 

(b)  The  batch  for  potency  and  mois¬ 
ture. 

(ii)  Samples  required: 

(a)  The  colistin  sulfate  used  in  mak¬ 
ing  the  batch:  10  packages,  eao^  con¬ 
taining  approximately  500  milligrams. 

(b)  The  batch:  A  minimum  of  6  im¬ 
mediate  containers. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  not  less  than  approxi¬ 
mately  5  grams. 

(4)  Fees.  $4.00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  direct^  in  §  148c.l 
(b)(1),  except  prepare  the  sample  as 
follows:  Reconstitute  the  suspension  as 
directed  in  the  label.  Dissolve  and  fur¬ 
ther  dilute  5  milliliters  of  the  reconsti¬ 
tuted  suspension  in  1.0  percent  potassium 
phosphate  buffer,  pH  6.0. 

(2)  Moisture.  Proceed  as  directed  in 
§  141a.5(a)  of  this  chapter. 

§  148c.4  Qrfistin  methane  sulfonate 
sodium. 

(a)  Requirements  for  certification — 

(1)  Standards  of  ^entity,  strength, 
quality,  and  purity.  Colistin  methane 
sulfonate  sodium  is  a  white  to  slightly 
yellowish-brown  methane  sulfonate  so¬ 
dium  salt  of  a  kind  of  colistin,  or  a  mix¬ 
ture  of  two  or  more  such  salts.  It  is  so 
purified  and  dried  that: 

-  (i)  Its  potency  is  not  less  than  300 
micrograms  of  colistin  base  per  milli¬ 
gram. 

(ii)  It  is  sterile.  ^ 

(iii)  It  is  nontoxic. 

(iv)  It  is  honpyrogenic. 

(V)  It  contains  no  histamine  or  his¬ 
tamine-like  substances.  < 

(Vi)  Its  moisture  content  is  not  more 
than  9.0  percent. 

(vii)  Its  pH  in  an  aqueous'  solution 
containing  10  milligrams  per  milliliter  is 
not  less  than  7.0  and  not  more  than  9.5. 


(viii)  It  gives  a  positive  identity  test 
for  colistin  methane  sulfonate. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(1)  Results  of  tests  and  assays  on  the 
batch  for  potency,  sterility,  toxicity, 
pyrogens,  histamine,  moisture,  pH,  and 
identity. 

(ii)  Samples  required: 

(a)  For  all  tests  except  sterility:  10 
containers,  each  containing  not  less  than 
500  milligrams. 

(b)  For  sterility  testing:  10  packages, 
each  containing  approximately  500  mil¬ 
ligrams. 

(4)  Fees.  $10.00  for  each  container 
in  the  sample  submitted  in  accordance 
with  subparagraph  (3)  (ii)  (a)  of  this 
paragraph;  $10.00  for  all  containers  sub¬ 
mitted  in  accordance  with  subparagraph 

(3)  (ii)  (b)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  direct^  in  §  148c.l 
(b)  (1)  of  this  chapter. 

(2)  Sterility.  Use  the  entire  contents 
of  a  container  or  the  equivalent  of  ap¬ 
proximately  500  milligrams  of  colistin 
sulfate  activity  from  each  large  con¬ 
tainer  and  proceed  as  directed  in  §  141a.2 
of  this  chapter,  except  that  neither  pen¬ 
icillinase  nor  me  control  tube  is  used  in 
the  test  for  bacteria. 

(3)  Pyrogens.  Proceed  as  directed  in 
§  141a.3  of  this  chapter,  using  a  test 
dose  of  1.0  milliliter  per  kilogram  of  a 
solution  in  sterile,  p3n:ogen-free  distilled 
water,  containing  10  milligrams  of  co¬ 
listin  sulfate  activity  per  milliliter. 

(4)  Toxicity.  Proceed  as  directed  in 
§  141a.4  of  this  chapter,  using  a  test 
dose  of  0.5  milliliter  of  a  solution  in 
sterile  distilled  water  containing  1.5 
milligrams  of  colistin  sulfate  activity  per 
milliliter. 

(5)  Histamine.  Proceed  as  directed 
in  §  141b.l05  of  this  chapter,  using  a  test 
dose  of  1  milliliter  per  kilogram  of  a 
solution  containing  3.0  milligrams  of  co¬ 
listin  base  per  milliliter. 

(6)  Moisture.  Proceed  as  directed  in 
§  141a.5(a)  of  this  chapter,  using  a 
sample  of  not  less  than  100  milligrams. 

(7)  pH.  Proceed  as  directed  in  §  141- 
a.5(b)  of  thi$  chapter,  using  a  solution 
of  10  milligrams  per  milliliter. 

(8)  Identity.  To  about  20  milligrams 
of  sample  add  2  milliliters  of  2.5  percent 
sodium  acetate  solution  and  0.2  milli¬ 
liter  of  0.5  percent  triketohydrindene 
hydrate  solution.  Bring  to  boil.  No 
pink  color  results..  To  about  20  milli¬ 
grams  of  sample  add  2  milliliters  of  di¬ 
lute  hydrochloric  acid.  Reflux  for  about 
2  minutes,  neutralize  with  10  percent 
sodium  hydroxide,  and  add  sodium  ace¬ 
tate.  A  deep-purple  color  results.  » 


PART  148d— CYCLOSERINE 

Sec. 

148d.l  (Tyclceerine. 

148d.2  Cycloserine  capsules. 

148d.3  Cycloserine  capsules  with  Isoniazid. 

Authoritt:  §§  148d.l  to  148d.3  issued 
under  sec.  507,  69  Stat.  463,  as  amended  76 
Stat.  785,  786,  787;  21  U.S.CA.  357. 


§  148d.l  Cycloserine. 

(a)  Requirements  for  certification  — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Cycloserine  is  a 
white  to  slightly  yellowish  crystalline 
compound.  It  has  the  chemical  struc¬ 
ture  D-4-amino-3-isoxazolidone.  It  is 
so  purifled  that: 

(1)  Its  potency  is  not  less  than  900 
micrc^rams  per  milligram. 

(ii)  It  is  nontoxic. 

(iii)  Its  moisture  content  is  not  more 
than  1.0  percent. 

(iv)  Its  pH  in  a  10  percent  aqueous 
solution  is  not  less  than  5.5  and  not 
more  than  6.5. 

(V)  Its  heavy  metals  content  is  not 
more  than  30  parts  per  million. 

(2)  Labeling.  It  shall  be  labeled  in 
f^ordance  with  the  requirements  of 
§  148.3(b)  of  this  chapter.  Its  expira¬ 
tion  date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  S  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on  the 
batch  for  potency  (chemical  and  biologi¬ 
cal)  ,  toxicity,  moisture,  pH,  crystallinity, 
and  heavy  metals. 

(ii)  Samples  of  the  batch:  10  pack¬ 
ages,  each  containing  approximately  500 
milligrams. 

(4)  Fees.  $4.00  for  each  container  in 
the  sample  submitted  in  accordance  with 
subparagraph  (3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Colorimetric  assay — (o) 
Stock  standard  solution.  Diy  approxi¬ 
mately  100  milligrams  of  the  working 
standard  for  3  hours  at  60*  C.  and  a 
pressure  of  5  millimeters  or  less.  Deter¬ 
mine  the. dry  weight  and  dissolve  Uie 
^ied  working  standard  in  sufficient 
b.lN  sodium  hydroxide  to  give  a  solution 
containing  1,000  micrograms  per  milli¬ 
liter. 

(b)  Standard  curve  solutions.  Pipette 
accurately  0.0,  1.0,  5.0,  10.0,  15.0,  and 
20.0  milliliters  of  the  stock  standard 
solution  to  each  of  six  100-milliliter  volu¬ 
metric  flasks,  dilute  to  100  milliliters  with 
O.IN  sodium  hydroxide  and  mix  thor¬ 
oughly.  ■ 

(c)  Reagents: 

( 1 )  Acetic  acid — 1  .ON  solution. 

(2)  Sodium  hydroxide — 4.0N  and  O.liV 
solutions. 

(3)  Sodium  nitroprusside — 4.0  percent 
solution:  Dissolve  4.0  grams  in  siifficient 
distilled  water  to  make  100.0  milliliters. 
Mix  well.  Store  in  amber  bottle. 

(4)  Oxidized  nitroprusside  reagent — 
Mix  equal  parts  of  4  percent  sodiiun  ni¬ 
troprusside  solution  and  4.0N  sodium 
hydroxide,  and  let  stand  for  1  hour 
before  using.  Prepare  daily,  and  store 
in  an  amber  botye. 

(d)  Procedure.  Transfer  approxi¬ 
mately  100  milligrams  of  sample,  accu¬ 
rately  weighed,  to  a  100-milliliter  volu¬ 
metric  flask.  Dissolve,  in  sufficient  O.IN 
sodium  hydroxide  to  measure  exactly 
100  milliliters.  Mix  thoroughly  and 
transfer  10  milliliters  to  a  second  100- 
milliliter  volumetric  flask,  and  mix 
thoroughly.  Transfer  exactly  1.0  milli¬ 
liter  of  each  of  the  standard  curve  solu¬ 
tions  and  of  the  sample  solution  to  re- 
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spective  test  tubes.  Add  exactly  3.0 
milliliters  of  l.ON  acetic  acid  to  each  of 
the  test  tubes.  Mix  thoroughly.  Add 
exactly  1.0  milliliter  of. oxidized  nitro- 
prusside  reagent  to  each  test  tube  and 
mix  thoroughly.  Allow  the  tubes  to 
stand  at  room  temperature  for  at  least 
10  minutes  in  order  that  maximum  color 
intensity  may  develop.  Using  the  solu¬ 
tion  containing  0.0  milliliter  of  working 


(ii)  Plate  assay — (o)  Cylinders  (cups) . 
Use  cylinders  described  in  S  141a.l(a)  of 
this  chapter. 

(b)  Culture  media.  Use  Ingredients 
that  conform  to  the  standards  pre¬ 
scribed  by  the  USP.  or  N.P. 

(1)  Base  layer  agar: 


Peptone _ ^ _  6.0  gm. 

Yeaat  extract _  3.0  gm. 

Beef  extract _ _  1.5  gm. 

Agar _ 16.0  gm. 

IMstlUed  water,  qa _  1,000.0  ml. 

pH  6.5  to  6.6  after  sterilization. 

(2)  Seed  layer  agar  (also  used  for 
maintaining  test  organism) : 

Peptone _ 6.0  gm. 

Pancreatic  digest  of  casein _  4.0  gm. 

Yeast  extract _ 3.0  gm. 

Beef  extract _ 1.5  gm. 

Dextrose _  1.0  gm. 

Agar _ 15.0  gm. 

Distilled  water.  qj» _  1,000.0  ml. 


pH  6.5  to  6.6  after  sterUizatlon. 

In  lieu  of^reparing  the  medium  from 
the  individual  ingredients  specified,  it 
can  be  made  from  a  dehsrdrated  mixture 
that,  when  reconstituted  with  distilled 
water,  has  the  same  composition  as  such 
medium. 

(c)  Preparation  of  test  organism. 
The  test  organism  used  is  Staphylococcus 
aureus  (ATXXl  6538).  Incubate  a  seed 
agar  slant  which  has  been  streaked  with 
the  organism,  for  24  hours  at  32*  C.-3S* 
C.  Wash  the  slant  with  3  milliliters  of 
sterile  sodium  chloride  solution  with  the 
aid  of  glass  beads  onto  a  Roux  bottle 
containing  300  milliliters  of  seed  agar. 
Incubate  for  24  hours  at  32*  C.-35*  C.. 
and  wash  with  50  milliliters  of  sterile 
sodium  chloride  solution  into  an  Erlen- 
meyer  fiask.  Using  a  suitable  photoelec¬ 
tric  colorimeter  with  a  filter  having  a 
wavelength  of  580  millimicrons,  adjust 
the  suspension  so  that  a  1:20  dilution 
with  saline  will  give  25  percent  light 
transmission.  Determine  by  test  plates 
the  amount  of  inoculum  to  be  added  to 
the  seed  layer  to  obtain  satisfactory  zones 
(usually  2  percent  of  a  1:50  dilution). 

(d)  Preparation  of  plates.  Use  plates 
the  same  day  they  are  prepared.  Evenly 
distribute  10.0  milliliters  of  the  melted 
base  layer  agar  on  each  Petri  dish  (20 
millimeters  x  100  millimeters) ;  cover 
with  porcelain  tops,  glazed  on  the  out¬ 
side,  and  allow  the  agar  to  harden. 
Evenly  spread  4.0  milliliters  of  the  in¬ 
oculated  seed  layer  agar  over  the  surface 
of  the  plate.  After  the  seed  layer  has 
hardened,  place  six  cylinders  on  the  In¬ 
oculated  agar  surface  so  that  they  are 
at  approximately  60"  Intervals  on  a  2.8- 
centimeter  radius. 


standard  as  a  blank,  determine  the  ab¬ 
sorbances  of  the  solutions  at  625  milli¬ 
microns  in  a  suitable  spectrophotometer. 
Plot  concentration  versus  absorbance  cm 
linear  gn^h  paper.  Ihe  curve  may  de¬ 
viate  slightly  from  a  straight  line.  The 
standard  cinve  solutions  equal  0,  10,  50, 
100, 150,  and  200  micrograms  of  cycloser¬ 
ine,  respectively. 

(e)  Calculations: 


(e)  Standard.  Dry  an  apprcmriate 
amoimt  of  the  working  standard- for  3 
hours  at  60*  C.  with  a  pressure  of  5  milli¬ 
meters  or  less.  Determine  the  dry  weight 
and  dissolve  the  dried  working  standard 
in  sufficient  distilled  water  to  obtain  a 
stock  soluticm  of  1,000  micrograms  per 
milliliter. 

(/)  Standard  curve.  Prepare  concen¬ 
trations  for  the  standard  curve  by  dilut¬ 
ing  the  working  standard  stock  solution 
(1,000  micrograms  per  milliliter)  in  1 
percent  potassium  phosphate  buffer,  pH 
6.0,  to  give  final  concentrations  of  32,  40, 
50,  62.5,  and  78.1  n^crograms  per  milli¬ 
liter.  A  total  of  12  plates  is  used  in  the 
preparation  of  the  standard  curve,  three 
plates  for  each  solution,  except  the  50 
micrograms  per  milliliter  solution.  The 
latter  concentration  is  used  as  the  refer¬ 
ence  point  and  is  included  on  each  plate. 
On  each  of  the  three  plates  fill  three 
cylinders  with  50  micrograms  per  milli¬ 
liter  standard  and  the  other  three  cylin¬ 
ders  with  the  concentration  of  the  stand¬ 
ard  concentration  under  test.  Thus, 
there  will  be  thirty-six  50-microgram  de¬ 
terminations  and  nine  determinations 
for  each  of  the  other  concentrations  on 
the  curve.  Incubate  the  plates  for  16 
hours  to  18  hours  at  30*  C.,  and  measure 
the  diameter  cl  each  zone  of  Inhibition. 
Average  the  readings  of  the  50  micro¬ 
grams  per  milliliter  concentration  and 
the  readings  of  the  concentration  tested 
for  each  set  of  three  plates,  and  average 
also  all  36  readings  of  the  50  micrograms 
per  milliliter  concentration.  The  aver¬ 
age  of  the  36  readings  of  the  50  micro¬ 
grams  per  milliliter  concentration  is  the 
correction  point  for  the  curve.  Correct 
the  average  value  obtained  for  each  point 
to  the  figure  it  would  be  if  the  50  micro¬ 
grams  per  milliliter  reading  for  that  set 
of  three  plates  were  the  same  as  the  cor¬ 
rection  point.  Thus,  if  in  correcting  the 
62.5  micrograms  per  milliliter  concentra¬ 
tion  the  average  of  the  36  readings  of 
the  50  micrograms  per  milliliter  concen¬ 
tration  is  18.0  millimeters  and  the  aver¬ 
age  of  the  50  micrograms  per  milliliter 
concentration  of  this  set  of  three  plates 
is  17.8  millimeters,  the  correction  is  +0.2 
millimeter.  If  the  average  reading  of  the 
62.5  micrograms  per  milliliter  concentra¬ 
tion  of  those  same  three  plates  is  19.6 
millimeters,  the  corrected  value  is  then 
19.8  jnillimeters.  Plot  these  corrected 
values,  including  the  average  of  the  50 
micrograms  per  milliliter  concentration, 
on  two-cycle  semilog  paper,  using  the 
concentration  in  micrograms  per  milli¬ 
liter  as  the  ordinate  (the  logarithmic 
scale)  and  the  diameter  of  the  zone  of  in¬ 


hibition  as  the  abscissa.  Draw  the 
standard  curve  through  these  points. 

(ff)  Preparation  of  sample.  Dissolve 
an  accurately  weighed  quantity  of  the 
sample  in  1  percent  potassiiun  phosphate 
buffer,  pH  6.0,  to  an  estimated  concentra¬ 
tion  of  50  micrograms  per  milliliter. 

(h)  Assay.  Use  three  plates  for  each 
sample.  Fill  three  cylinders  on  each 
plate  with  the  50  micrograms  per  milli¬ 
liter  standard  and  three  cylinders  with 
the  50  micrograms  per  milliliter  (esti¬ 
mated)  sample,  alternating  standard  and 
sample.  Incubate  the  plates  for  16 
hours  to  18  hours  at  30*  C.  and  then 
measure  the  diameter  of  each  zone  of  in¬ 
hibition.  To  estimate  the  potency  of  the 
sample,  average  the  zone  readings  of  the 
standard  and  the  zone  readings  of  the 
sample  on  the  three  plates  used.  If  the 
sample  gives  a  larger  zone  size  than  the 
average  of  the  standard,  add  the  differ¬ 
ence  between  them  to  the  50  micrograms 
per  milliliter  zone  on  the  standard  curve. 
If  the  average  value  is  lower  than  the 
standard  value,  subtract  the  difference 
between  them  from  the  50  micrograms 
per  milliliter  value  on  Uie 'Curve.  From 
the  curves,  read  the  potencies  corre¬ 
sponding  to  these  corrected  values  of 
zone  sizes. 

(2)  Toxicity.  Proceed  as  directed  in 
§  141a.4  of  this  chapter,  using  a  test  dose 
of  0.5  milliliter  of  a  solution  in  sterile 
distiUed  water  containing  32  milligrams 
per  milliliter. 

(3)  Moisture.  Proceed  as  directed  in 
§  Mla.5(a)  of  this  chapter. 

(4)  pH.  Proceed  as  directed  in 
§  141a.5(b)  of  this  chapter,  using  a  solu¬ 
tion  with  a  concentration  of  100  milli¬ 
grams  per  milliliter. 

(5)  Crystallinity.  Proceed  as  di¬ 
rected  in  §  141a.5(c)  of  this  chapter. 

(6)  Heavy  metals — (i)  Reagents — (a) 
Nitric  acid. 

(b)  Sulfuric  acid. 

(c)  Hydrochloric  acid. 

(d)  Ammonia  test  solution:  Each  100  ‘ 
milliliters  of  solution  contains  9.5  per¬ 
cent  to  10.5  percent  ammonia. 

(e)  10  percent  acetic  acid. 

(/)  Saturated  hydrogen  sulfide  solu¬ 
tion,  made  by  passing  hydrogen  sulfide 
into  cold  water. 

(p)  Lead  nitrate  stock  solution:  Dis¬ 
solve  159.8  milligrams  of  lead  nitrate  in 
10  milliliters  of  water  to  which  has  been 
added  1.0  milliliter  of  nitric  acid,  then 
dilute  with  water  to  1,000  milliliters. 
Prepare  and  store  this  solution  in  glass 
containers  free  from  soluble  lead  salts. 

(h)  Standard  lead  solution:  Dilute  10 
milliliters  of  lead  nitrate  stock  solution, 
accurately  measured,  with  water  to  100 
milliliters.  This  solution  must  be  freshly 
prepared.  Each  milliliter  of  standard 
lead  solution  contains  the  equivalent  of 
0.01  milligram  of  lead.  When  0.1  milli¬ 
liter  of  standard  lead  solution  is  em¬ 
ployed  to  prepare  the  standard  to  be 
compared  with  a  solution  of  1.0  gram  of 
the  substance  being  tested,  the  compari¬ 
son  solution  thus  prepared  contains  the 
equivalent  of  1  part  of  lead  per  million 
parts  of  the  substance  tested. 

(ii)  Procedure.  Transfer  1.0  gram  of 
sample  to  a  porcelain  crucible,  carefully 
ignite  at  a  low  temperature  until  thor¬ 
oughly  charred,  add  2  milliliters  of  nitric 
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acid.  5  drops  of  sulfuric  acid,  and  cau- 
tiouky  heat  until  white  fumes  are 
evolved.  Then  ignite  in  a  mufSe  fur¬ 
nace  at  500**  C.  to  600”  C.  until  the  car¬ 
bon  is  consumed.  Cool,  add  2  milliliters 
of  hydrochloric  acid,  and  slowly  evap¬ 
orate  on  a  steam  bath  to  drjmess. 
Moisten  the  residue  with  1  drop  of  hydro- 
chlorid  acid,  add  10  milliliters  of  hot 
water,  and  digest  for  2  minutes.  Add, 
dropwise.  ammonia  test  solution  until  the 
solution  is  just  alkaline  to  litmus  paper; 
then  add  dropwise,  10  percent  acetic  acid 
until  the  solution  is  slightly  acid  to  lit¬ 
mus,  and  then  add  2  milliliters  in  excess. 
Filter,  if  necessary;  wash  the  crucible 
and  filter  with  about  10  milliliters '  of 
water  and  dilute  to  25  milliliters. 
Transfer  to  a  Kessler  tube  and  add  10 
milliliters  of  saturated  hydrogen  sulfide 
solution.  The  color  is  no  darker  than 
that  of  a  control  containing,  in  the  same 
volume,  3.0  milliliters  of  standard  lead 
solution,  2  milliliters  of  10  percent  acetic 
acid,  and  10  milliliters  of  saturated  hy¬ 
drogen  sulfide  solution. 

§  148d.2  Cycloserine  capsules. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Cycloserine  capsules 
are  capsules  composed  of  crystalline  cy¬ 
closerine,  with  or  without  one  or  more 
suitable  and  harmless  buffer  substances, 
diluents,  binders,  and  lubricants.  Each 
capsule  contains  not  less  than  250  milli¬ 
grams  of  cycloserine.  The  moisture  con¬ 
tent  is  not  more  than  1.0  percent.  The 
cycloserine  used  conforms  to  the  re¬ 
quirements  prescribed  by  §  148d.l(a)  (1) . 
Each  other  substance  used,  if  its  name  is 
recognized  in  the  U.SP.  or  NP.,  con¬ 
forms  to  the  standards  prescribed  there¬ 
for  by  such  official  compendium. 

(2)  Labeling.  In  addition  to  the  label¬ 
ing  prescribed  by  §  148.3  of  this  chapter, 
the  labeling  of  each  package  shall  bear 
a  warning  to  the  effect  that  the  drug 
is  to  be  used  in  patients  with  tubercu¬ 
losis  who  fall  to  respond  to  treatment 
with  isoniazid,  ‘  streptomycin,  para- 
aminosalicylic  acid,  viomycin,  pyrazin- 
amide,  or  combinations  of  these  drugs, 
and  that  the  drug  may  cause  serious 
reactions  such  as  convulsive  seizures 
anctmeMal  disturbances.  Its  expiration 
date  is  l2  months. 

(3)  Request  for  certification.  In  addi¬ 
tion  to  the  requirements  of  §  148.4  of  this 
chapter,  each  such  request  shall  con¬ 
tain: 

(i)  Results  of  tests  and  assays  on: 

(a)  Cycloserine  used  in  making  the 
batch  for  potency  (chemical  and  biolog¬ 
ical)  ,  toxicity,  pH,  crystallinity,  and 
heavy  metals. 

(b)  The  batch  for  potency  (chemical 
imd  biological),  and  moisture. 

(ii)  Samples  required: 

(a)  Cycloserine  used  in  making  the 
batch:  10  packages,  each  containing 
approximately  500  milligrams. 

(b)  The  batch:  Minimum  of  30  cap¬ 
sules. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each,  containing  approximately  5  grams. 

^  (4)  Fees.  $4.00  for  each  package  in 

the  samples  submitted  in  accordance 
with  subparagraph  (3)(il)  (a)  and  (c) 
No.  86— Pt.  n - 6 


of  this  paragraph;  $1.00  for  each  cap¬ 
sule  in  the  sample  submitted  in  accord¬ 
ance  with  subparagraph  (3)(ii)(b)  of 
this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Chemical  colorimetric  os- 
say.  (a)  Reagents: 

(1)  Acetic  acid — l.ON  solution. 

(2)  Sodium  hydroxide — 4.01V  and  O.llV 
solutions. 

(3)  Sodium  nitroprusside — 4.0  percent 
solution:  Dissolve  4.0  grams  in  suffi¬ 
cient  distilled  water  to  make  100.0  pfilli- 
liters.  Mix  well.  Store  in  amber  bottle. 

(4)  Oxidized  nitroprusside  reagent — 
Mix  equal  parts  of  the  4.0  percent  sodium 
nitroprusside  solution  and  4.01V  sodium 
hydroxide,  and  let  stand  for  1  hour  be¬ 
fore  using.  Prepsure  daily,  and  store  in 
amber  bottle. 

(5)  Cycloserine  standard  solution — 
Prepare  a  standard  solution  of  the  cy¬ 
closerine  working  standard  in  O.llV 
sodium  hydroxide  to  contain  100  micro¬ 
grams  per  milliliter. 


(b)  Procedure.  Transfer  the  con¬ 
tents  of  10  capsules  into  a  1,000  milli¬ 
liter  volumetric  fiask.  Add  O.IK  sodium 
hydroxide  to  dissolve  the  sample,  and 
add  sufficient  O.llV  sodium  hydroxide  to 
^measure  1,000  milliliters.  Mix  well,  and 
filter.  Dilute  an  aliquot  of  the  filtrate 
with  sufficient  O.llV  sodium  hydroxide  to 
give  a  concentration  of  0.1  milligram 
per  milliliter  (estimated)  and  mix  well. 
Pipette  exactly  1.0  milliliter  of  the  work¬ 
ing  standard  solution  and  1.0  milliliter  of 
the  sample  solution  into  separate  test 
tubes.  Add  exactly  3.0  milliliters  of 
I.OIV  acetic  acid  and  exactly  1.0  milliliter 
of  oxidized  nitroprusside  reagent  to  each 
of  the  test  tubes;  then  mix  thoroughly. 
Allow  the  . tubes  to  stand  at  room  tem¬ 
perature  for  10  minutes-15  minutes,  in 
order  that  maximum  color  intensity  may 
develop.  Using  a  reagent  blank,  deter¬ 
mine  the  absorbance  of  the  solutions,  at 
625  millimicrons  in  a  suitable  spectro¬ 
photometer. 

Calculation: 


Sample  absorbance 

Milligrams  of  cycloserine  per  cap6ule=g^^^  absorbance 


X  Labeled  potency  per  capsule 
in  milligrams. 


(ii)  Biological  assay.  Using  a  high¬ 
speed  blender,  prepare  an  appropriate 
number  of  capsules  in  500  milliliters  of 
1  percent  potassium  phosphate  buffer, 
pH  6.0,  and  proceed  as  directed  '  in 
§  148d.l(b)  (1)  (ii) .  The  average  potency 
is  satisfactory  if  it  contains  not  less  than 
90  percent  and  not  more  than  115  per¬ 
cent  of  the  number  of  milligrams  of  cy¬ 
closerine  ttiat  it  Is  represented  to  con¬ 
tain. 

(2)  Moisture.  Proceed  as  directed  in 
§  141a.5(a)  of  this  chapter. 

§  148d.3  Cycloserine  capsules  with  iso¬ 
niazid. 

(a)  Requirements  for  certification — 
(1)  Standards  _  of  identity,  strength, 
quality,  and  purity.  Cycloserine  cap¬ 
sules  with  isoniazid  are  capsules  com¬ 
posed  of  crystalline  cycloserine  and 
isoniazid,  with  or  without,  one  or  more 
suitable  and  harml^  buffer  substances, 
diluents,  binders,  and  lubricants.  Each 
capsule  contains  not  less  than  250  milli¬ 
grams  of  cycloserine  and  not  less  than 
150  milligrams  of  isoniazid.  The  mois¬ 
ture  content  is  not  more  than  1.0  per¬ 
cent.  The  cycloserine  used  conforms  to 
the  requirements  prescribed  by^§  148d.l 
(a)(1)..  Each  other  substance  used,  if 
its  name  is  recognized  in  the  UHP.  or 
NP.,  conforms  to  the  standards  pre¬ 
scribed  therefor  by  such  official  com¬ 
pendium. 

(2)  Labeling.  In  addition  to  the  la¬ 
beling  prescribed  by  §  148.3  of  this  chap¬ 
ter,  the  labeling  of  each  package  shall 
bear  a  warning  to  the  effect  that  the 
drug  is  to  be  used  in  patients  with  tu¬ 
berculosis  who  fail  to  respond  to  treat¬ 
ment  with  isoniazid,  streptomycin,  para- 
aminosalicyclic  acid,  viomycin,  psnrazina- 
mide,  or  combinations  of  these  drugs  and 
that  the  drug  may  cause  serious  reactions 
such  as  convulsive  seizures  and  mental 
disturbances.  Its  expiration  date  is  12 
months. 

(3)  Request  for  certification.  In  addi¬ 
tion  to  the  requirements  of  §  148.3  of  this 
chapter,  each  such  request  shall  contain: 


(i)  Results  of  tests  and  assays  on: 

(a)  Cycloserine  used  in  making  the 
batch  for  potency  (chemical  and  bio¬ 
logical),  toxicity,  pH,  crystallinity,  and 
heavy  metals. 

(b)  The  batch  for  cycloserine  content 
(chemical  and  biological) ,  isoniazid  con¬ 
tent,  and  moisture. 

(ii)  Samples  required: 

(a)  cycloserine  used  in  making  the 
batch:  10  packages,  each  containing  ap¬ 
proximately  500  milligrams. 

(b)  The  batch:  Minimum  of  30  cap¬ 
sules. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  approximately  5  grams. 

(4)  Fees.  $4.00  for  each  package  in 
the  sample  submitted  in  accordance  with 
subparagraph  (3)  (ii)  (a)  and  (c)  of 
this  paragraph;  $1.50  for  each  capsule  in 
the  sample  submitted  in  accordance 
with  subparagraph  (3)  (ii)  (b)  of  this 
paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Chemical  assays  for  cy¬ 
closerine  and  isoniazid — (o)  Preparation 
of  sample.  Transfer  the  entire  contents 
of  four  representative  capsules  to  a 
1,000-milliliter  volumetric  fiask.  DUute 
to  volume  with  distilled  water,  and  mix 
well.  Filter  about  30  milliliters  of  the 
solution,  discardii^  thd  first  few  milli¬ 
liters  of  filtrate.  Collect  the  remaining 
filtrate.  Transfer  a  lO.O-millUiter  ali¬ 
quot  of  the  filtrate  to  a  1,000-milliliter 
volumetric  fiask,  dilute  to  volume  with 
O.llV  hydrochloric  acid,  and  mix  well. 

(b)  Preparation  of  cycloserine  stand¬ 
ard.  Accurately  weigh  about  30  milli¬ 
grams  of  the  cycloserine  working  stand¬ 
ard  and  dissolve  in  sufficient  distilled 
water  to  give  a  concentration  of  1.0  milli¬ 
gram  per  milliliter.  Transfer  a  10.0- 
milliliter'  aliquot  of  this  solution  to  a 
1,000-milliliter  voliunetric  fiask.  Dilute 
to  volume  with  O.liV  hydrochloric  acid, 
and  mix  well. 

(c)  Preparation  of  isoniazid  standard. 
Accurately  weigh  about  30  milligrams  of 
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pure  isoniazid  and  dissolve  in  sufficient 
distilled  water  to  give  a  concentratitm 
of  1.0  milligrain  per  milliliter.  Transfer 
a  10.0-milliliter  aliquot  of  this  solution 
to  a  1.000-milliliter  volumetric  flask.  Di¬ 
lute  to  volume  with  O.IN  hydrochloric 
acid,  and  mix  well. 

(d)  Procedure.  Adjust  a  suitable  ul¬ 
traviolet  spectrophotometer  to  100  per¬ 
cent  light  transmission  with  O.IN  hydro¬ 
chloric  acid  in  the  absorption  cell.  De¬ 
termine  the  absorbance  values  for  the 
sample,  the  cycloserine  standard,  and  the 
isoniazid  standard  at  the  absorption 
peaks  at  219  millimicrons  and  268  milli- 


Correct  the  absorbance  value  of  the 
sample  at  219  mUlimicrons  for  the  iso¬ 
niazid  equivalent  as  follows: 

A,={A^—A^XR). 

where: 

il,=Ck>rrected  absorbance  at  219  mllllml- 
crons; 

Absorbance  of  sample  at  219  mllllml- 
cixhib: 

A,= Absorbance  of  sample  at  268  milllml- 
crcms. 

Calculate  the  cycloserine  content  as  fol¬ 
lows: 

MiUlgrams  of  cycloserine  per  capsule 

=4-'x260, 

where: 

A. = Absorbance  of  cycloserine  standard  at 
219  miUlmicrons. 

The  content  of  cycloserine  is  satisfac¬ 
tory  if  it  contedns  not  less  than  85  per¬ 
cent  and  not  more  than  120  percent  of 
the  number  of  milligrcuns  of  cycloserine 
that  it  is  represented  to  contain. 

(2)  Isoniazid  content — (i)  Prepare^ 
turn  of  sample.  Use  the  solution  pre¬ 
pared  as  directed  in  subdivision  (i)  (a) 
of  this  subparagraph. 

(ii)  Preparation  of  standard.  Use 
the  solution  prep£u:ed  as  directed  in  sub- 
ffivision  (i)  (c)  of  this  subparagnqih. 

(lit)  Procedure.  Proceed  as  directed 
in  subdivision  (i)  id)  of  this  subpara¬ 
graph  and  obtain  the  absorbance  of  the 
sample  and  the  isoniazid  standard  at  the 
absorption  peak  at  268  millimicrons. 
Calculate  as  follows: 

Milligrams  of  Isoniazid  per  capsule 
where: 

Ai=Absorbance  of  isoniazid  standard  at 
■  268  millimicrons; 

A, = Absorbance  of  sample  at  268  millimi¬ 
crons. 

The  content  (tf  isoniazid  is  satisfactory 
if  it  contains  not  less  than  85  percent 
and  not  more  than  120  percent  of  the 
number  of  milligrams  that  it  is  repre¬ 
sented  to  contain. 

(ii)  Plate  assay  method  for  cycloserine 
content.  Proceed  as  directed  in  §  148d.- 
2(b)(l)(ii).  The  average  content  of 
cycloserine  in  each  capsule  is  satisfac¬ 
tory  if  it  contains  not  less  than  85  per¬ 
cent  and  not  more  than  120  percent  of 
the  number  of  milligrams  that  each  cap¬ 
sule  is  represented  to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
S  141a.5(a)  of  this  chapter. 


microns.  If  a  recording  spectrophotom¬ 
eter  is  used,  reemrd  the  ultravkdet  ab¬ 
sorption  spectrum  from  210  millimicrons 
to  290  millimicrons.  If  a  nonrecording 
spectrophotometer  is  used,  determine  the 
absorbance  values  at  the  absorption 
peaks.  (The  exact  position  of  the  peaks 
should  be  determined  for  the  particular 
instrument  used.) 

( e )  Calculations —  ( 1 )  Cycloserine  con¬ 
tent:  Determine  the  ratio  (it)  of  the  ab¬ 
sorbance  of  the  isoniazid  standard  at  219 
millimicrons  to  its  absorbance  at  268 
millimicrons. 


(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Gramicidin  is  the  white, 
or  nearly  white,  odorless,  crystalline 
compound  of  a  kind  of  gramicidin  or  a 
mixture  of  two  or  more  such  compounds. 
It  is  so  purifled  and  dried  that: 

(1)  It  has  a  potency  of  not  less  than 
900  micrograms  of  activity  per  milligram. 

(ii)  It  is  nontoxic. 

(iii)  Its  moisture  consent  is  not  more 
than  3  percent. 

(iv)  The  difference  between  the 
absorptivity  value  at  the  maximum  oc¬ 
curring  at  282  millimicrons  and  the 
absorptivity  value  at  the  minimum  oc¬ 
curring  at  247  millimicrons  is  100±4  per¬ 
cent  of  the  difference  obtained  with  the 
gramicidin  working  standard. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
S  148.3(b)  of  this  chapter.  Its  expira¬ 
tion  date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  9  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on  the 
batch  for  potency,  toxicity,  moisture, 
crystallinity,  and  identity. 

(ii)  Samples  required  of  the  batch: 
Ten  packages,  each  containing  approxi¬ 
mately  500  milligrams. 

(4)  Fees.  $4.00  for  each  immediate 
container  in  the  sample  submitted  in  ac¬ 
cordance  with  subparagrG4>h  (3)  (ii)  of 
this  paragnqph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Culture  medium.  Use  in¬ 
gredients  that  conform  to  the  standards 
prescribed  by  the  UJ3P.  or  NJ*.  Make 
nutrient  broth  for  preparing  an  inoculum 
of  the  test  organism,  as  follows: 

Peptone _  5.0  gm. 

Teast  extract _  1.5  gm. 

Beef  extract -  1.5gm. 

Sodium  chloride _  3.5  gm. 

Dextrose  _ _  1.0  gm. 

Dipotassium  phosphate _ 3.68  gm. 

Potassium  dlhydrogen  phoq>hate _ 1S2  gm. 

DistlUed  water,  q.s -  1,000.00  ml. 

pH  7.0  after  sterilization. 

In  lieu  of  preparing  the  medium  from  the 
individual  ingredients  specifled  above, 
the  nutrient  broth  may  be  made  from 


a  dehydrated  mixture  that,  when  recon¬ 
stituted  with  distilled  water,  has  the  same 
composition  as  such  medium.  Minor 
modifleations  of  the  individual  ingredi¬ 
ents  specifled  are  permissible  if  the  re¬ 
sulting  medium  possesses  growth-pro¬ 
moting  properties  at  least  equal  to  the 
medium  described. 

(ii)  Working  standard.  Dry  an  ap¬ 
propriate  amount  of  the  gramicidin 
working  standard  for  3  hours  at  60°  C. 
and  a  pressure  of  5  millimeters  or  less. 
Determine  the  dry  weight  and  dissolve 
in  sufficient  95  percent  alcohol  to  obtain 
stock  solution  of  1,000  micrograms  per 
milliliter.  Keep  this  stock  solution  in 
the  refrigerator.  Do  not  use  it  later  than 
30  days  after  it  is  made. 

(iii)  Preparation  of  sample.  Dissolve 
an  appropriate  quantity  of  the  sample  in 
a  volume  of  95  percent  ethyl  alcohol  to 
obtain  a  convenient  stock  solution.  Make 
further  dilutions  volumetrlcally  In  95 
percent  ethyl  alcohol  to  obtain  a  final 
concentratimi  of  0.04  microgram  per 
milliliter  (estimated). 

(iv)  Preparation  of  test  organism. 
The  t^t  organism  is  Streptococcus  fae- 
calis  (ATOC  14506)  v^ch  is  maintained 
in  100-milliliter  quantities  of  the  nu¬ 
trient  broth  described  In  subdivision  (i) 
of  this  subparagraph.  For  the  test, 
pr^are  a  fresh  subculture  by  transfer¬ 
ring  a  loopful  of  the  stock  culture  to  100 
milliliters  of  nutrient  broth,  and  in¬ 
cubate  16  hours  to  18  hours  at  37°  C. 
For  the  daily  inoculum,  use  6.0  milliliters 
of  the  subculture  for  each  1,000  milli¬ 
liters  of  nutrlmt  broth  needed  in  the 
assay. 

(V)  Procedure.  Prepare  solutions  for 
the  daily  standard  curve  by  diluting  an 
aliquot  of  the  stocks  working  standard 
solution  prepared  as  described  in  sub¬ 
division  (ii)  of  this  subparagraph  in  95 
percent  ethyl  alcohol  to  obtain  concen¬ 
trations  of  0.028,  0.034,  0.040,  0.048,  and 
0.058  microgram  per  milliliter.  Place 
0.1  milliliter  of  each  concentration  of 
the  standard  curve  and  of  the  sample 
solution  prepared  as  described  in  sub¬ 
division  (iii)  of  this  subparagraph  in 
each  of  three  replicate  test  tubes,  16 
millimeters  x  125  millimeters  (outside 
dimensions) .  TO  each  tube,  add  9  mil¬ 
liliters  of  the  inoculated  broth  described 
in  subdivision  (iv)  of  this  subparagraph 
and  place  immediat^y  in  a  water  bath 
at  37“  C.  for  3  hours  to  4  hours.  Remove 
the  tubes  and  add  0.5  milliliter  of  a  12 
percent  solution  of  formaldehyde  to  each 
tube.  .  Read  the  absorbance  values  of 
each  tube  in  a  suitable  photoelectric 
colorimeter,  using  a  wavelength  of  530 
millimicrons.  Set  the  instrument  at 
zero  absorbance  with  clear,  uninoculated 
broth  prepared  as  described  in  subdivi¬ 
sion  (i)  of  this  subparagraph. 

(Vi)  Estimation  of  potency.  Plot  the 
average  absorbance  values  for  each  con¬ 
centration  of  the  standard  on  two-cycle 
semi-logarithmic  graph  paper  with  ab¬ 
sorbance  values  on  the  arithmetic  scale 
and  concentrations  on  the  l(^arithmic 
scale.  Ccmstruct  the  best  straight  line 
through  the  points  either  by  inspection 
or  by  means  of  the  following  equations: 


jt  = 


Absorbance  of  isoniazid  standard  at  219  miUlmicrons 

- — - - — 

Absorbance  of  isoniazid  standard  at  268  millimicrons 
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3c  +  2b+c— e 

L_  I  . 

,  Sc+2<t+c— a 

H- - g  . 

where: 

L  =  Absorbance  Talue  for  the  lowest  con¬ 
centration  of  the  curve; 

Absorbance  value  for  the  highest  c<hi- 
centratlon  of  the  standard  curve; 
a,  b,  c,  d,  e=Average  absorbance  values  for 
each  concentration  of  the  standard 
curve. 

Plot  the  values  obtained  for  L  and  H 
and  connect  the  points  with  a  straight 
line.  Average  the  absorbance  value  for 
the  sample  and  read  the  gramicidin  con¬ 
centration  from  the  standard  curve. 
Multiply  the  concentration  by  appropri¬ 
ate  dilution  factors  to  obtain  the  grami¬ 
cidin  content  of  the  sample. 

(2)  Toxicity.  Proceed  as  directed  in 
§  141a.4  of  this  chapter,  except  inject 
subcutaneously  with  0.5  milliliter  of  a 
suspension  of  the  sample  prepared  by 
adding  2  milligrams  activity  (estimated) 
of  gramicidin  mixed  well  in  4  milliliters 


of  sterile  1  percent  aqueous  solution  of 
acacia. 

(3)  Moisture.  Proceed  as  directed  in 
8  141a.5(a)  of  this  chapter. 

(4)  Crystallinity.  Proceed  as  directed 
in§  141a.5(c)  of  this  chapter. 

(5)  Identity.  Prepare  0.0075  percent 
solutions  in  ethyl  alcohol  of  the  sample 
and  of  the  gramicidin  working  standard. 
Using  a  suitable  recoi'ding  spectropho¬ 
tometer  with  1-centimeter  cells,  record 
the  ultraviolet  absorbance  spectrum  of 
each  solution  from  220  millimicrons  to 
320  millimicrons.  The  ultraviolet  ab¬ 
sorbance  spectrum  of  the  sanuple  solu¬ 
tion  should  compare  qualitatively  to  that 
of  the  working  standard  solution.  Deter¬ 
mine  the  absorbance .  at  the  maximum 
occurring  at  282  millimicrons  and  at  the 
minimiiTn  occurring  at  247  millimicrons 
(the  exact  position  of  the  maximum  and 
minimum  of  gramicidin  working 
standard  should  be  detennined  for  the 
particular  instrument  used).  Subtract 
the  absorptivity  value  at  247  millimi¬ 
crons  from  the  absorptivity  value  at  282 
millimicrons. 


AbB(»bance  at  282  milllxnlcrons— Absorbance  at  247  miUimicrona 
Absorptivity  difference = - fTooTR - 


PART  148g— GRISEOFULVIN 

Sec. 

148g.l  Griseofulvin. 

148g.2  Griseofulvin  tablets. 

ATrrHOBirr:  {{  148g.l  to  148g.2  issued  un¬ 
der  sec.  507,  59  Stat.  483.  as  amended  76  Stat. 
785,  786,  787;  21  U.S.CA.  357. 

§  148g.l  Griseofalvin. 

(a)  Reouirements  for  certification — 
(1)  Standards  of  identity,  strength,  qual¬ 
ity,  and  purity.  Griseofulvin  is  a  white 
to  pale-cream  compound  of  a  kind  of 
griseofulvin  or  a  mixture  of  two  or  more 
such  compounds.  It  is  so  purified  and 
dried  that: 

(1)  Its  potency  is  not  less  than  900 
micrograms  per  milligram. 

(ii)  It.  is  nontoxic. 

(iii)  Its  moisture  content  is  not  more 
than  1.0  percent. 

(iv)  Its  melting  point,  after  drying,  is 
not  less  than  217*  C.  and  not  more  than 
220“  C. 

(v)  Its  specific  rotation  in  dimethyl 
formamide  at  25*  C.  is  nor  less  than 
+348*  C.  and  not  more  than  +364*  C. 

(Vi)  Its  ultraviolet  absorption  spec¬ 
trum  in  methyl  alcohol  is  identical  with 
that  of  the  griseofulvin  reference  stand¬ 
ard. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3(b)  of  this  chapter.  Its  expiration 
date  is  12  months. 

■  (3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 


(i)  Results  of  tests  and  assays  on  the 
batch  for  potency,  toxicity,  moisture, 
melting  point,  specific  rotation,  and 
identity. 

(ii)  Samples  of  the  batch:  10  pack¬ 
ages,  each  containing  approximately 
equal  portions  of  not  more  than  500 
milligrams. 

(4)  Fees.  $4.00  for  each  container  in 
the  sample  submitted  in  accordance  with 
subparagraph  (3)  (ii)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — 
(.1)  Potency — (i)  Spectrophotometric 
assay — (o)  Preparation  of  sample  and 
standard  solutions.  Accmately  weigh 
approximately  35  milligrams  each  of  the 
sample  and  standard,  dissolve  each  in 
exactly  10.0  milliliters  of  dimethyl  form- 
amide.  and  mix  w^.  Triutisfer  l.O-nfiUi- 
liter  aliquots  of  the  sample  and  standard 
to  separate  500 -milliliter  volumetric 
flasks,  bring  to  mark  Mth  distilled  water, 
stopper,  and  mix  well. 

(b)  Procedure.  Adjust  a  suitable  ul¬ 
traviolet  spectrophotometer  to  100  per¬ 
cent  light  transmission  with  distilled 
water  in  the  absorption  ceU.  Determine 
the  absorbance  values  for  the  sample  and 
standard  at  the  absorption  peak  at  294 
millimicrons.  If  a  recording  spectro¬ 
photometer  is  used,  record  the  ultraviolet 
absorption  spectrum  from  240  miiiimi- 
crons  to  320  millimicrons.  If  a  nonre¬ 
cording  spectrophotometer  is  used,  deter¬ 
mine  the  absorbance  value  at  the  al^orp- 
tion  peak.  (The  exact  position  of  the 
peak  should  be  determined  for  the  par¬ 
ticular  instrument  used.) 

(c)  Calculations.  Determine  the  gris¬ 
eofulvin  content  of  the  sample  as  follows: 


Micrograms  oC  griseofulvin  per  mlUlgram= 


Milligrams  of  standard 

.V - -  „ 

Milligrams  of  sample 


X  Potency  of  the  standard  in  micrograms  per  milligram. 


where: 

Absorbance  of  sample  at  204  millimi¬ 
crons; 

A,=r  Absorbance  of  standard  at  294  mllU- 
mlcrons. 

(ii)  Plate  assay — (o)  Cylinders  leaps) . 
Use  cylinders  described  in  8  141a.l(a)  of 
this  chapter. 

(b)  Culture  media.  Medium  I:  Dex¬ 
trose  40.0  grams,  peptone  10.0  grams,  and 
distilled  water  sufBcient  to  make  1,000 
milliliters.  The  pH  should  be  5.65 ±0.05 
after  sterilization. 

Medium  n:  Dextrose  40.0  grams,  pep¬ 
tone  10  grams,  agar  15.0  grams,  chloram¬ 
phenicol  UJSP.  0.05  gram  (activity) ,  and 
distilled  water  sufficient  to  make  1,000 
milliliters.  The  pH  should  be  5.65  ±0.05 
after  sterilization. 

Medium  IQ:  Dextrose  40.0  grams,  pep¬ 
tone  10.0  grams,  agar  15.0  grams,  chlor¬ 
amphenicol  UJ3P.  0.05  gram  (activity), 
and  distilled  water  sufficient  to  make 
1,000  mllliUters.  The  pH  should  be  5.65 
±0.05  after  sterilization.  To  each  100 
milliliters  of  this  agar  at  approximately 
50*  C.  aseptically  add  2  milliliters  of  a 
sterile  solution  of  cycloheximide.  The 
solution  contains  10  milligrams  per  milli¬ 
liter  and  is  prepared  by  dissolving  cy¬ 
cloheximide  in  distilled  water.  Ihe  so¬ 
lution  is  sterilized  by  filtering  through  a 
membrane  filter  having  a  porosity  of  0.22 
micron. 

(c)  Working  standard.  Dissolve  about 
50  milligrams  of  the  working  standard, 
accurately  rectified,  in  sufficient 
dimethylforamide  (DMF)  to  give  a  con¬ 
centration  of  1,000  micrograms  per  mil¬ 
liliter.  This  solution  may  be  kept  for  3 
months  under  refrigeration. 

id)  Preparation  of  sample.  Dissolve 
an  appropriate  portion  of  the  griseoful¬ 
vin  sample  in  DMF  to  give  a  convenient 
stock  solution.  Further  dilute  with 
DMF  to  give  a  concentration  of  100  mi¬ 
crograms  per  milliliter.  Then  further 
dilute  one  part  of  this  with  19  parts  of 
O.lJf  potassium  phosphate  buffer,  pH  8.0, 
to  give  a  final  estimated  concentration  of 
5.0  micrograms  per  milliliter  of  griseoful¬ 
vin. 

ie)  Preparation  of  test  organism. 
Grow  Mlcrosporum  gypseum  (ATCX: 
14683)  for  3  weeks  at  25*  C.  in  four  3- 
liter  Erlenmeyer  flasks,  each  containing 
200  milliliters  of  Medium  I.  Remove 
the  floating  mat  from  the  flask  with  a 
sterile  wire  loop  and  place  in  a  sterile 
blending  jar.  Aseptically  add  200  milli¬ 
liters  of  sterile  distilled  water  and  blend 
for  approximately  30  seconds,  allow  to 
settle,  then  decant  about  150  milliliters 
of  the  supernatant  into  100-milliliter 
sterile,  capped  centrifuge  tubes.  Add 
the  amount  of  distilled  water  equal  to 
the  amoimt  removed  each  time,  and  re¬ 
peat  this  process  4  to  5  times  to  assure 
maximum  recovery  of  spores  from  the 
mycelial  mat.  Centrifuge  the  tubes  con¬ 
taining  the  spores  at  4,000  r.p.m.  for  15 
minutes  and  discard  the  supernatant. 
Wash  the  residual  spores  from  all  tubes, 
using  a  minimum  of  sterile  distilled 
water  (2  milliliters  to  3  milliliters,  per 
tube)  and  pool  the  washings  into  a  ster¬ 
ile  flask  containing  a  few  sterile  glass 
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beads.  (This  procedure  usually  yields 
about  25  milliliters  to  36  milliliters  of 
spore  suspension.)  The  qx>re  suspen¬ 
sion  is  stable  for  at  least  2  months  at 
5*  C. 

(/)  Preparation  of  plates.  Prepare 
test  plates  using  a  6-millillter  base  layer 
of  Medium  n  covered  with  a  4-milliliter 
seed  layer  of  Medium  m  inoculated  with 
varying  volumes  of  spore  suspension, 
e.g.  1  percent  or  2  percent.  Determine 
the  pn^r  percent  of  inoculiun  to  be 
used  by  observation  of  the  largest  and 
clearest  zones  of  inhibition  given  by  5 
micrograms  per  milliliter  of  griseoful- 
vin  on  the  test  plate.  Add  6  milliliters 
of  Medium  n  to  a  20  millimeters  x  100 
millimeters  Petri  dish  and  allow  to  hard¬ 
en  for  use  as  a  base  layer.  Cover  the 
Petri  dishes  with  sterile  porcelain  lids 
glazed  on  the  outside.  Add  the  proper 
amount  (as  previously  determined)  of 
the  spore  suspension  to  each  100  milli¬ 
liters  of  Medium  m  which  has  been 
cooled  to  approximately  60°  C.  Mix  the 
culture  and  agar  thoroughly,  and  add  4 
milliliters  to  each  plate  containing  the 
uninoculated  base  agar.  Tilt  each  plate 
back  and  forth  to  q?read  the  Inoculated 
agar  evenly  over  the  surface.  When  the 
agar  has  hardened,  place  six  cylinders 
on  the  surface  so  that  they  are  at  ap¬ 
proximately  60°  intervals  on  a  2.8-cen- 
timeter  radius. 

(p)  Standard  curve.  Prepare  the 
standard  curve  by  diluting  the  1,000 
micrograms  per  milliliter  griseofulvin 
solution  to  64, 80, 100, 125,  and  156  micro- 
grams  per  milliliter  in  DMF.  Then 
further  dilute  one  part  of  each  of  these 
solutions  with  19  parts  of  O.llf  potas¬ 
sium  phosphate  buffer,  pH  8.0,  to  give 
final  solutions  of  3.2,  4.0,  5.0,  6.25,  and 
7.8  micrograms  per  milliliter.  Use  three 
plates  for  the  determination  of  each 
point  on  the  curve,  except  the  5.0  micro¬ 
grams  per  milliliter  solution,  a  total  of 
12  plates.  On  each  of  three  plates  fill 
three  cylinders  with  the  5.0  micrograms 
per  milliliter  solution  and  the  other  three 
cylinders  with  the  concentration  of  the 
standard  curve  under  test.  There  will 
be  thirty-six  5.0  micrograms  per  milli¬ 
liter  determinations  and  9  determina¬ 
tions  each  for  each  of  the  other  points 
on  the  curve.  Incubate  the  plates  for 
at  least  48  hours  at  30°  C.,  and  measure 
the  diameters  of  the  circles  of  inhibition. 
(Plates  may  be  incubated  longer  if  zones 
are  indistinct.)  Average  the  36  read¬ 
ings  of  the  5.0  micrograms  per  milli¬ 
liter  concentration  and  the  readings  of 
the  other  concentrations  for  each  set 
of  three  plates.  The  average  of  the  36 
readings,  of  the  5.0  micrograms  per  milli¬ 
liter  ccmcentration  is  the  correction 
point  for  the  curve.  Correct  the  aver¬ 
age  value  obtained  for  each  point  to  the 
figure  it  would  be  if  the  5.0  micrograms 
per  milliliter  reading  for  that  set  of  3 
plates  were  the  same  as  the  correction 
point.  Thus,  if  in  correcting  the  4.0 
micrograms  per  milliliter  concentration, 
the  average  of  the  36  readings  of  the  5.0 
micrograms  per  milliliter  concentration 
is  16.6  millimeters,  and  the  average  of 
the  5.0  micrograms  per  millilit^  con¬ 
centration  of  this  set  of  3  plates  is  16.4 
millimeters,  the  correction  is  plus  0.2 


the  4.0  micrograms  per  milliliter  con¬ 
centration  of  these  same  three  plates  is 
14.8,  the  corrected  value  is  then  15.0 
millimetres.  Plot  these  corrected  values, 
including  the  average  of  the  5.0  micro¬ 
grams  per  milliliter  concentration  cm 
smilogarithmic  paper,  placing  the  gris¬ 
eofulvin  concentrations  on  the  logarith¬ 
mic  scale  and  the  diafiieters  of  the  zones 
on  the  arithmetic  scale.  Draw  the  line 
of  best  fit  by  inspection  or  by  calculation 
as  described  in  9 141a.l(h)  of  this 
chapter. 

(A)  AssaVi  Use  three  plates  for  each 
sample.  Fill  three  cylinders  on  each 
plate  with  the  standard  5.0  microgram 
per  milliliter  solution  and  three  cylinders 
with  the  sample  solution  to  be  tested, 
alternating  standard  and  sample.  In¬ 
cubate  the  plates  for  at  least  48  hours 
at  30°  C.  and  measure  the  diameter  of 
each  circle  of  inhibition.  To  calculate 
the  potency  of  the  sample,'  average  the 
zone  readix^s  of  the  standard  and  the 
zone  readings  of  the  sample  on  each  set 
of  plates.  If  the  sample  gives  larger 
average  zone  size  than  the  standard,'' add 
tide  difference  between  them  to  the  5.0 
micrograms  per  milliliter  zone.  If  the 
average  sample  value  is  lower  than  the 
standard  value,  subtract  the  difference 
between  them  from  the  5.0  micrograms 
per  milliliter  value  on  the  curve.  Read 
ffom  the  standard  curve  the  concentra¬ 
tion  corresponding  to  the  corrected  zone 
size. 

(2)  Toxicity.  Administer  orally,  by 
means  of  a  cannula  or  other  suitable  de¬ 
vice,  to  each  of  5  mice  within  the  weight 
range  of  18  grams  to  25  grams.  1.0  milli¬ 
liter  of  a  suspension  of  the  drug  contain¬ 
ing  100  milligrams  per  milliliter  in  10 
percent  aqueous  solution  of  acacia.  If 
no  animal  dies  within  48  hours,  the 
sample  is  nontoxic.  If  one  or  more  ani¬ 
mals  die  within  48  hours,  repeat  the  test 
with  5  unused  mice  weighing  20  grams 
(±0.5  gram)  each;  if  all  animals  survive 
the  repeat  test  the  sample  is  nontoxic. 

(3)  Moisture.  Proceed  as  directed  in 
9  141a.5(a)  of  this  chapter. 

(4)  Melting  point.  Proceed  as  directed 
in  the  U!SP. 

(5)  Specific  rotation.  Accurately  weigh 
approximately  25  milligrams  of  the 
sample  in  a  25-milliliter  glass-stoppered 
volumetric  fiask  and  dissolve  in  about 
15  milliliters  of  dimethyl  formamide. 
Bring  to  volume  with  dimethyl  forma¬ 
mide,  stopper,  and  mix  well.  Transfer 
to  a  200-millimeter  optical  rotation  tube. 
Determine  the  .angular  rotation  in  .a 
suitable  polarimeter,  using  a  wavelength 
of  5893  Angstrom  units,  and  calculate 
the  specific  rotation. 

(6)  Identity.  Prepare  solutions  of 
each  of  the  griseofulvin  sample  and  of 
the  reference  standard  containing  7 
micrograms  per  milliliter  in  methyl  al¬ 
cohol.  Record  the  ultraviolet  absorption 
spectrum  from  240  millimicrons  to  320 
millimicrons.  The  curves  shall  be  simi¬ 
lar,  and  each  shall  have  a  maximum  at 
291  millimicrons,  ±2  millimicrons,  and  a 
minimum  at  270  millimicrons,  ±2  milli¬ 
microns. 

§  148g.2  Griseofulvin  tablets. 


(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
millimeter.  If  the  average  reading  of  quality,  and  purity.  Griseofulvin  tablets 


are  tablets  C(nnposed  of  griseofulvin. 
with  or  without  one  or  more  suitable  di¬ 
luents,  lubricants,  and  binders.  Each 
tablet  contains  not  less  than  250  milli¬ 
grams  of  griseofulvin.  The  moistiu-e 
content  is  not  more  than  3.0  percent. 
Tablets  not  exceeding  15  millimeters  in 
diameter,  or  not  intended  only  for  pre¬ 
paring  solutions,  shall  disintegrate 
within  1  hour.  The  griseofulvin  used 
conforms  to  the  requirements  of 
9  148g.l(a)  (1).  Each  ottier  substance 
used,  if  its  name  is  recognized  in  the 
UBP.  or  NP.,  conforms  to  the  stand¬ 
ards  prescribed  therefor  by  siich  official 
compendium. 

(2)  labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of. 
9  148.3  of  this  chcqiter.  Its  expiration 
date  is  12  months. 

(3)  Requests  for  certification.  In  ad¬ 
dition  to  the  requirements  of  9  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  griseofulvin  used  in  making 
the  batch  for  potency,  toxicity,  melting 
point,  specific  rotation,  and  identity. 

(b)  The  batch  for  potency,  moisture, 
and  disintegration  time. 

(ii)  Samples  required: 

(a)  Griseofulvin  used  in  making  the 
batch :  10  packages,  each  containing  ap¬ 
proximately  equal  portions  of  not  less 
than  300  milligrams. 

(b)  The  batch: 

(1)  For  all  tests  except  disintegration 
time:  Minimum  of  30  tablets. 

(2)  For  disintegration  time:  Six 
tablets. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  substance  used 
in  making  the  batch:  One  package  of 
each  containing  not  less  than  5  grams. 

(4)  Fees.  $0.75  for  each  tablet  in  the 
samples  submitted  in  accordance  with 
subparagraph  (3)  (ii)  (b)  (f )  of  this  para¬ 
graph;  $3.00  for  all  tablets  submitted  in 
accordance  with  subparagraph  (3)  (ii) 
(b)  (2)  of  this  paragraph;  $4.00  for  each 
package  submitted  in  accordance  with 
subparagraph  (3)  (ii)  (a)  and  (c)  of  this 
paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Chemical  assay.  Proceed 
as  directed  in  9  148g.l(b)  (1)  (i),  except 
prepare  the  sample  for  assay  by  reduc¬ 
ing  to  a  fine  powder  not  less  thsui  10 
average-weight  tablets.  Weigh  accu¬ 
rately  an  amount  of  the  fine  powder 
equivalent  to  approximately  175  milli¬ 
grams  of  griseofulvin.  Transfer  to  a 
50-milliliter  volumetric  fiask.  Add  about 
35  milliliters  of  dimethyl  formamide, 
stopper,  and  shake  approximately  30 
minutes.  Dilute  to  volume  with  dimethyl 
formamide  and  mix  well^  Centrifuge  an 
aliquot  (about  10  milliliters  to  15  milli¬ 
liters)  .  Transfer  a  1.0-milliliter  aliquot 
of  the  clear  supernatant  to  a  500-milli¬ 
liter  volumetric  fiask  and  dilute  to  vol¬ 
ume  with  distilled  water. 

(ii)  Plate  assay.  Powder  the  tablets 
as  described  in  subdivision  (i)  of  this 
subparagraph,  and  proceed  as  directed  in 
9  148g.l(b) (1) (ii).  The  average  con¬ 
tent  of  griseofulvin  is  satisfactory  if  it 
is  not  less  than  90  percent  and  not  more 
than  115  percent  of-  the  number  of  milli¬ 
grams  that  it  is  represented  to  contain. 
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(2)  Moisture.  Proceed  as  directed  in 
§  141a.5(a)  of  this  chapter. 

(3)  Disintegration  time.  Proceed  as 
directed  in  §  141a.9(c)  of  this  chapter. 
The  tablets  are  satisfactory  if  they  dis¬ 
integrate  within  1  hour. 


PART  148h— KANAMYCIN  SULFATE 

Sec. ' 

148h..l  Kanamycln  sulfate. 

148h.a  Kanamycln  sulfate  aqueous  Injec¬ 
tion. 

148h.3  Kanamycln  sxilfate  capsiiles. 

AxTTHoarrr:  il  148h.l  to  14811.3  Issued  un¬ 
der  sec.  507.  50  Stat.  463,  as  amended  76  Stat. 
785,  788,  787;  21  U.S.C-A.  857. 

§  148h.l  Kanamycin  sulfate. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength, 
quaUty,  and  purity.  Kanamycin  sulfate 
is  the  crjrstalline  sulfate  salt  of  a  kind 
of  kanamycin  or  a  mixture  of  two  or 
more  such  salts.  It  is  so  purified  and 
dried  that: 

(1)  Its  potency  on  the  anhydrous  basis 
Is  not  less  than  750  micrograms  per  milll- 
grram. 

(ii)  It  is  sterile. 

(iii)  It  is  nontoxic. 

(iv)  It  is  nonpyrogenic. 

(y)  It  contains  no  histamine  nor  his¬ 
tamine-like  substances. 

(vi)  Its  moisture  content  is  not  more 
than  6  percent. 

(vii)  Its  pH  in  an  aqueous  solution 
containing  10  milligrams  per  milliliter  is 
not  less  than  6.5  and  not  more  than  8.5. 

(viii)  It  gives  a  positive  Identity  test 
for  kanamycin. 

(ix)  It  contains  not  more  than  5.0  per¬ 
cent  kanAmycin  B. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3(b)  of  this  chapter.  Its  expira¬ 
tion  date  is  12  mbnths. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on  the 
batch  for  potency,  sterility,  toxicity,  py¬ 
rogens,  histamine,  moisture,  pH,  identity, 
crystallinity,  and  kaimmycin  B  content. 

(il>  Samples  required: 

(a)  For  aU  tests  except  sterility:  10 
packages,  each  containing  approximately 
500  milligrams. 

(b)  For  sterility  testing:  10  packages, 
each  containing  approximately  500  milli¬ 
grams. 

(4)  Fees.  $10;00  for  each  container 
submitted  in  accordance  with  subpara¬ 
graph  (3)  (ii)  (a)  of  this  paragraph; 
$10.00  for  all  samples  submitted  in  ac¬ 
cordance  with  subparagraph  (3)  (ii)  (b) 
of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Cylinders  (cups).  Use 
cylinders  described  under  §  141a.l(a)  of 
this  chapter. 

\  (ii)  Culture  medium.  Use  ingredients 
that  conform  to  the  standards  pre¬ 
scribed  by  the  U.S.P.  or  NJP.  Make  nu¬ 
trient  agar  for  the  base  and  seed  layers 


as  follows: 

Peptone _  6.0  gm. 

Pancreatic  digest  of  casein _  4.0  gm. 

Yeast  extract _  3.0  gm. 

Beef  extract _  1.5  gm, 

Glucose _ 1.0  gm. 


Agar - 15.0  gm. 

Distilled  water,  qjs _ _ _  1,000.0  ml. 


pH  7A  to  8.0  afttt  sterillxatlon. 

(iii)  Working  standard.  Dissolve  a 
suitable  quantity  of  the  working  stand¬ 
ard  accurately  weighed,  in  sufBcient 
O.IM  potassium  phosphate  buffer,  pH  8.0, 
to  give  a  convenient  stock  solution.  The 
stock  solution,  when  stored  at  a  temper-  * 
ature  of  approximately  15*  C.,  or  less, 
may  be  used  for  a  period  not  exceeding 
1  month. 

(iv)  Preparation  of  sample.  Dissolve 
a  suitable  quantity,  accurately  weighed, 
in  O.IM  potassium  phosphate  buffer,  pH 
8.0,  to  give  a  convenient  stock  solution. 
Further  dilute  volumetrically  in  O.lAf 
potassium  phosphate  buffer,  pH  8.0,  to 
make  a  solution  containing  5.0  micro¬ 
grams  of  kanamycin  base  per  milliliter 
(estimated) . 

(v)  Preparation  of  test  organism. 
The  test  organism  Is  Staphylococcus 
aureus  (ATCC  6538P)  which  is  main¬ 
tained  on  agar  described  in  subdivision 
(ii)  of  this  subparagraph,  except  that  the 
pH  after  sterilization  is  6.5  to  6.6.  From 
a  stock  slant.  Inoculate  a  Roux  bottle 
containing  the  same  agar  and  incubate 
for  24  hours  at  32*  C.  to  35*  C.  Wash 
the  growth  from  the  agar  surface  with 
50  milliliters  of  sterile  sodium  chloride 
solution.  If  an  aliquot  of  this  bulk  sus¬ 
pension,  when  diluted  1:20  with  sterile 
sodium  chloride  solution,  gives  25  percent 
light  transmission  in  a  suitable  photo¬ 
electric  colorimeter  equipped  with  a  filter 
having  a  wavelength  of  580  millimicrons, 
it  is  satisfactory  for  use.  It  may  be 
necessary  to  adjust  the  bulk  suspension 
by  dilution,  so  that  an  aliquot  of  the 
adjusted  suspension  diluted  1:20  gives 
25  percent  light  transmission.  (The 
adjusted  bulk  suspension  only,  and  not 
the  1:20  dilution  of  it,  is  used  in  pre¬ 
paring  the  seed  layer.)  The  bulk  sus¬ 
pension  may  be  stored  for  1  week  imder 
refrigeration.  Add  0.4  milliliter  of  the 
adjusted  bulk  suspension  to  100  milli¬ 
liters  of  agar  described  in  subdivision 
(il)  of  this  subparagraph,  which  has 
been  melted  and  cooled  to  48”  C. 

(vi)  Preparation  of  plates.  Add  21 
milliliters  of  the  agar  prepared  as  de¬ 
scribed  in  subdivision  (ii)  of  this  sub- 
paragraph  to  each  Petri  dish  (20  milli¬ 
meters  X  100  millimeters).  Distribute 
the  agar  evenly  in  the  plates  and  allow 
to  harden.  Use  the  plates  the  same  day 
they  are  prepared.  Add  4.0  milliliters  of 
the  inoculum  prepared  as  described  in 
subdivision  (v)  of  this  subparagraph  to 
each  plate,  tilting  the  plates  back  and 
forth  to  spread  the  inoculated  agar 
evenly  over  the  siurface. 

(vii)  Standard  curve.  Prepare  daily 
in  O.liH  potassium  phosphate  buffer, 
pH  8.0,  from  the  stock  solution  described 
in  subdivision  (iii)  of  this  subparagraph, 
concentrations  of  3.2,  4.0,  5.0,  6.25,  and 
7.81  micrograms  per  milliliter  of  solution. 
A  total  of  12  plates  is  used  in  the  prep¬ 
aration  of  the  standard  curve,  three 
plates  for  each  solution  except  the  5.0 
micrograms  per  milliliter  solution.  The 
latter  concentration  is  used  as  the  ref¬ 
erence  point  and  is  included  on  each 
plate.  On  each  of  three  plat^,  fill  three 
cylinders  with  the  5.0  microgram  per 

.  milliliter  standard  and  the  other  three 


cylinders  with  the  concentration  under 
test.  Thus,  there  will  be  thirty-six  5- 
microgram  determinations  and  nine  de¬ 
terminations  for  each  of  the  otiier  points 
on  the  curve.  After  ttie  plates  have  in¬ 
cubated,  read  the  diameters  of  the  circles 
of  inhibition.  Average  the  readings  of 
the  5.0  micrograms  per  milliliter  concen¬ 
tration  and  the  readings  of  the  concen¬ 
tration  tested  for  each  set  of  three  plates 
and  average  also  all  36  readings  of  the  5.0 
micrograms  per  milliliter  concentration. 
The  average  of  the  36  readings  of  the  5.0 
micrograms  per  milliliter  concentration 
is  the  correction  point  for  the  curve. 
Correct  the  average  value  obtained  for 
each  point  to  the  figure  it  would  be  if 
the  5.0  micrograms  per  milliliter  reading 
for  that  set  of  three  plates  were  the 
same  as  the  correction  point.  Thus,  if 
in  correcting  the  4.0-mlcrogram  concen¬ 
tration,  the  average  of  the  36  readings 
of  the  5.0  micrograms  per  milliliter  con¬ 
centration  is  16.5  millimeters  and  the 
average  of  the  5.0  micrograms  per  milli¬ 
liter  concentration  of  this  set  of  three 
plates  is  16.3  millimeters,  the  correction 
is  -1-0.2  millimeter.  If  the  average  read¬ 
ings  of  the  4.0  micrograms  per  milliliter 
concentration  of  these  same  three  plates 
is  15.9  millimeters,  the  corrected  value 
is  then  16.1  millimeters.  Plot  these  cor¬ 
rected  values,  including  the  average  of 
the  5.0  micrograms  per  milliliter  concen¬ 
tration,  on  2-cycle  semilog  paper,  using 
the  concentration  in  micrograms  per 
milliliter  as  the  ordinate  (the  logarith¬ 
mic  scale)  and  the  diameter  of  the  zone 
of  inhibition  as  the  abscissa.  Draw  the 
standard  curve  through  these  points, 
either  by  inspection  or  by  means  of  the 
following  equations: 

3a-|-2b-l-c-e 

L- - - - . 

3e-\-2d+c—a 

H- - - - , 

Where: 

L= Calculated  zone  diameter  for  the  lowest 
concentration  of  the  standard  curve; 

H recalculated  zone  diameter  for  the  high¬ 
est  concentration  of  the  standard 
curve; 

c= Average  zone  diameter  of  36  readings 
of  the  5.0  micrograms  per  milliliter 
standard; 

a,  b,  d.  e= Corrected  average  values  for  the 
3.2,  4.0,  6.25,  and  7.81  micrograms 
per  milliliter  solutions,  respectively. 

Plot  the  values  obtained  for  L  and  H  and 
connect  wtih  a  straight  line. 

(viii)  Assay.  Place  six  cylinders  on 
the  inoculated  agar  surface  in  each  Petri 
dish  prepared  as  described  in  subdivision 
(vi)  of  this  subparagraph,  so  that  they 
are  at  approximately  60*  intervals  on  2.8- 
centimeter  radius.  Use  three  plates  for 
each  sample.  Fill  three  cylinders  on 
each  plate  with  the  5.0  micrograms  per 
milliliter  standard  and  three  cylinders 
with  the  5.0  micrograms  per  milliliter 
(estimated)  sample,  alternating  stand¬ 
ard  and  sample.  Incubate  plates  for  16 
hours  to  18  hours  at  32*  C.  to  35*  C., 
and  mesisure  the  diameter  of  each  circle 
of  inhibition. 

(ix)  Estimation  of  potency.  Average 
the  zone  readings  of  the  standard  and 
average  the  zone  readings  of  the  sample 
on  tile  three  plates  used.  If  the  sample 
gives  larger  average  zone  size  than  the 
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average  of  the  standard,  add  the  differ¬ 
ence  between  them  to  the  5.0-microgram 
zone  sizes  of  the  standard  curve.  .  If  the 
average  value  is  lower  than  the  standard 
value,  subtract  the  difference  between 
them  from  the  5.0-microgram  value  on 
the  curve.  From  the  curve,  read  the 
potencies  corresponding  to  these  cor¬ 
rected  values  of  zone  sizes. 

(2)  Sterility.  Using  500  milligrams 
from  each  container  tested,  proceed  as 
directed  in  §  141a.2  of  this  chapter,  ex¬ 
cept  that  neither  penicillinase  nor  the 
control  tube  is  used  in  the  test  for  bac¬ 
teria. 

(3)  Toxicity.  Proceeil  as  directed  in 
§  141a.4  of  this  chapter,  using  0.5  milli¬ 
liter  of  a  solution  prepared  by  diluting 
the  sample  to  i^proximately  2.0  milli¬ 
grams  (activity)  per  milliliter  with  sterile 
distilled  water. 

(4)  Pyrogens.  Proceed  as  directed  in 
§  141a.3  of  this  chapter,  using  a  test  dose 
of  1.0  milliliter  per  kilogram  of  an  aque¬ 
ous  solution  containing  10  milligrams  per 
milliliter. 

(5)  Histamine.  Proceed  as  directed 
in  §  141b.l05  of  this  chapter,  using  as  a 
test  dose  0.6  milliliter  per  kilogram  of  an 
aqueous  solution  containing  5  milligrams 
per  milliliter. 

(6)  Moisture.  Proceed  as  directed  in 
§  141a.26(e)  of  this  chapter. 

(7)  pH.  Proceed  as  directed  in  §  141a. 
5(b)  of  this  ch{q>ter.  lusing  a  solution 
containing  10  milligrams  per  milliliter. 

(8)  Identity.  Dissolve  about  10  milli¬ 
grams  of  kanamycin  sulfate  in  1  milli¬ 
liter  of  water,  and  add  1  milliliter  of  a 
1:500  solution  of  triketohydrindene  hy¬ 
drate  in  normal  butyl  alcohol,  then  add 
0.5  milliliter  of  pyridine.  Heat  on  a 
steam  bath  for  5  minutes,  and  add  10 
milliliters  of  water;  a  deep-purple  color 
is  produced. 

(9)  Kanamycin  B  content — (i)  CyUn~ 
ders  (.cups) .  Use  cylinders  described  un¬ 
der  S  141a.l(a)  of  this  chapter. 

(ii)  Culture  medium.  Use  ingredients 
that  conform  to  the  standards  prescribed 
by  the  UJ3P.  or  NP.  Make  agar  for 
the  base  and  seed  layers  as  follows: 


Peptone - 6.0  gm. 

Yeast  extract _  3.0  gm. 

Beef  extract _ 1.5  gm. 

Agar - 15.0  gm. 


ph  7.8  to  8.0  after  sterilization. 

(iii)  Working  standard.  Dissolve  a 
suitable  quantity  of  the  kanamycin  sul¬ 
fate  reference  standard,  accurately 
weighed,  in  O.lAf  potassium  phosphate 
buffer.  pH  8.0.  to  give  a  concentration 
equivalent  to  1.0  milligram  of  kanamycin 
per  milliliter. 

(iv)  Preparation  of  sample.  To  50 
milligrams,  accurately  weighed,  of  kana- 

-  mycin  sulfate  in  a  suitable  container 
(such  as  a  7.5-milliliter  serum  vial)  add 
2.5  milliliters  of  6N  hydrochloric  acid, 
and  tightly  close  the  container.  Heat  in 
a  water  bath  at  100”  C.  for  1  hour'  and 
cool.  Add  2  milliliters  of  6N  so^um 
hydroxide,  then  dilute  with  sterile  O.IM 
potassium  phosphate  buffer.  pH  8.0.  to 
obtain  a  concentration  of  the  equivalent 
of  1  microgram  of  kanamycin  B  per 
milliliter  (estimated) . 

(v)  Preparation  of  test  organism.  Use 
Bacillus  subtilis  (ATCC  6633)  maintained 


on  the  peptone  agar  described  in  sub¬ 
division  (ii)  of  this  subparagraph.  From 
a  stock  slant,  inoculate  a  Roux  bottle 
containing  approximately  300  milliliters 
of  the  same  agar  and  incubate  for  24 
hours  at  32*  C.  to  35”  C.  Wash  the 
growth  from  the  agar  surface  with  50 
milliliters  of  sterile  UH.P.  saline  (TJ3.). 
Determine  by  iq>propriate  tests  the  quan¬ 
tity  of  this  viable  spore  suspension  to  be 
added  to  each  100  milliliters  of  peptone 
agar  to  give  sharp,  clear  zones  of 
inhibition. 

(vi)  Preparation  of  plates.  Add  21 
milliliters  of  the  agar  prepared  as  de¬ 
scribed  in  this  subparagraph  to  each 
Petri  dish  (20  millimeters x  100  milli¬ 
meters).  Distribute  the  agar  evenly  in 
the  plates  and  allow  to  harden.  Use  the 
plates  the  same  day  they  are  prepared. 
Add  4.0  milliliters  of  the  fresh  daily 
inoculum  described  in  subdivision  (iv) 
of  this  subparagraph  to  each  plate,  tilt¬ 
ing  the  plates  back  and  forth  to  spread 
the  inoculated  agar  evenly  over  the 
surface. 

(vii)  Standard  curve.  Prepare  on  the 
day  of  testing  in  O.lJlf  potassium  phos¬ 
phate  buffer.  pH  7.8  to  8.0.  from  the 
standard  stock  .solution,  sufficient  vol¬ 
umes  of  the  following-  concentrations: 
0.64.  0.8.  1.0,  1.25.  and  1.56  micrograms 
per 'milliliter.  The  1.0  microgram  per 
milliliter  solution  is  the  reference  point 
of  the  standard  ciirve.  On  each  of  three 
plates  fill  three  cylinders  with  the  1.0 
microgram  per  milliliter  standard  and 
the  other  three  cylinders  with  the  con¬ 
centration  under  test.  Thus,  there  will 
be  thirty-six  1.0-microgram  determina¬ 
tions  and  nine  determinations  for  each 
of  the  other  points  on  the  curve.  After 
the  plates  have  incubated,  read  the 
diameters  of  the  circles  of  inhibition. 
Average  the  readings  of  the  1.0  micro¬ 
gram  per  milliliter  concentration  and 
the  readings  of  the  concentration  test 
for  each  set  of  three  plates  and  average 
also  all  36  readings  of  the  1.0  microgram 
per  milliliter  concentration.  The  aver¬ 
age  of  the  36  readings  of  the  1.0  micro¬ 
gram  per  milliliter  concentration  is  the 
correction  point  for  the  curve.  Correct 
the  average  value  obtained  for  each 
point  to  the  figure  it  would  be  if  the  1.0 
microgram  per  milliliter  reading  for  that 
set  of  three  plates  were  the  same  as  the 
correction  point.  Thus,  if  in  correcting 
the  0.8-micr0gram  concentration,  the 
average  of  the  36  readings  of  the  1.0 
microgram  per  milliliter  concentration 
is  16.5  millimeters  and  the  average  of  the 
1.0  microgram  per  milliliter  concentra¬ 
tion  of  this  set  of  three  plates  is  16.3 
millimeters,  the  correction  is  +0.2  milli¬ 
meter.  If  the  average  readings  of  the 
0.8  microgram  per  milliliter  concentra¬ 
tion  of  these  same  three  plates  is  15.9 
millimeters,  the  corrected  value  is  16.1 
millimeters.  Plot  these  corrected  values, 
including  the  average  of  the  1.0  micro¬ 
gram  per  milliliter  concentration,  on 
2-cycle  semilogariUimic  paper,  using  the 
concentration  in  micrograms  per  milli¬ 
liter  as  the  ordinate  and  the  diameter  of 
the  zone  of  inhibition  as  the  abscissa. 
Draw  the  standard  curve  through  these 
points,  either  by  inspection  or  by  means 
of  the  following  equations: 


3a  +  2b+c— e 


3e+2<i  +  c— o 


where: 

L  =  Calculated  zone  diameter  for  the  lowest 
concentration  of  the  standard  curve; 

H  =  Calculated  zone  diameter  for  the  high¬ 
est  concentration  of  the  standard 
curve; 

c= Average  zone  diameter  of  36  readings 
of  the  1.0  microgram  per  milliliter 
standard; 

a,  b,  d,  e= Corrected  average  values  for  the 
0.64,  0.8,  1.0,  1.25,  and  1.56  micro¬ 
grams  per  milliliter  solutions,  re¬ 
spectively. 

Plot  the  values  obtained  for  L  and  H  and 
connect  with  a  straight  line. 

(viii)  Assay.  Place  six  cylinders  on 
the  inoculated  agar  surface  in  each  Petri 
dish  prepared  as  described  in  subdivision 
(vi)  of  this  subparagraph,  so  that  they 
are  at  approximately  60”  intervals  on  a 
2.8-centimeter  radius.  Use  three  plates 
for  each  sample.  Fill  three  cylinders  on 
each  plate  with  the  1.0  microgram  per 
milliliter  standard  and  three  cylinders 
with  the  1.0  microgram  (estimated)  per 
milliliter  sample,  alternating  standard 
and  sample.  Incubate  plates  for  16 
hours  to  18  hours  at  32”  C.  to  35”  C..  and 
measure  the  diameter  of  each  circle  of 
inhibition. 

(ix)  Estimation  of  kanamycin  B  con¬ 
tent.  Average  the  zone  readings  of  the 
standard  and  average  the  zone  readings 
of  the  sample  on  the  three  plates  used. 
If  the  sample  giv^  larger  average  zone 
size  than  the  average  of  the  standard, 
add  the  difference  between  them  to  the 
1.0-microgram~  zone  sizes  of  the  standard 
curve.  If  the  average  value  is  lower  than 
the  standard  value,  subtract  the  differ¬ 
ence  between  them  from  the  1.0-micro¬ 
gram  value  on  the  cfirve.  From  the 
curve,  read  the  kanamycin  potencies  cor¬ 
responding  to  these  corrected  values  of 
zone  sizes.  Multiply  the  observed  po¬ 
tency  by  100  and  divide  by  126,  to  ob¬ 
tain  a  value  representing  the  potency  in 
terms  of  the  milligram  equivalent  of 
kanamycin  B  sulfate.  The  calculated 
amount  of  kanamycin  B  sulfate  is  not 
more  than  5  percent  of  the  content  of 
kanamycin  sulfate  foimd  in  subpara¬ 
graph  (l)(i)  of  this  parc^aph. 

(10)  Crystallinity.  Proceed  as  di¬ 
rected  in  §  141a.5(c)  of  this  chapter. 

§  148h.2  Kanamycin  sulfate  aqueous  in¬ 
jection. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Kanamycin  sulfate 
for  aqueous  injection  is  an  aqueous  so¬ 
lution  of  kanamycin  sulfate  with  suitable 
and  harmless  buffer  substances  and  pre¬ 
servatives.  Its  potency  is  not  less  than 
250  milligrams  per  milliliter.  It  is  ster¬ 
ile.  It  is  nontoxic.  It  is  nonp3n*ogenic. 
It  contains  no  histamine  nor  histamine¬ 
like  substances.  Its  pH  is  not  less  than 
3.5  and  not  more  than  5.0.  The  kana¬ 
mycin  sulfate  used  conforms  to  the  re¬ 
quirements  of  §  148h.l(a)  (1).  Each 
other  substance  used,  if  its  name  is  rec¬ 
ognized  in  the  UJSJ*.  or  the  NF*.,  con¬ 
forms  to  the  standsu*ds  prescribed  there¬ 
for  by  such  official  compendium. 
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(2)  Labeling,  (i)  In  addition  to  the 
requirements  prescribed  by  S  148.3  of  this 
chapter,  the  labeling  of  each  packsige 
shall  bear  a  warning  to  the  effect  that 
older  patients  and  patients  receiving  a 
tot£d  dose  of  more  than  20  grams  of  the 
drug  should  be  carefully  observed  for 
signs  of  eighth-nerve  damage.  In  pa¬ 
tients  with  impaired  kidney  function  or 
with  prerenal  azotemia,  the  risk  of  severe 
ototoxic  reaction  that  may  result  in  per¬ 
manent  deafness  is  sharply  increased. 

(ii)  The  expiration  date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(1)  Results  of  tests  and  assays  on: 

(a)  The  kanamycin  sulfate  used  in 
making  the  batch  for  potency,  identity, 
crystallinity,  and  kanamycin  B  content. 

(b)  The  batch  for  potency,  sterility, 
toxicity,  pyrogens,  histamine,  pH. 

(il)  Samples  required: 

(a)  The  kanamycin  sulfate  used  in 
making  the  batch:  10  packages,  each 
containing  approximately  500  milli¬ 
grams. 

(b)  The  batch: 

il )  For  all  tests  except  sterility :  Mini¬ 
mum  of  10  immediate  containers. 

(2)  For  sterility  testing:  10  immediate 
containers. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  approximately  5  grams. 

(4)  Fees.  $4.00  for  each  container  in 
the  samples  submitted  in  accordance 
with  subparagraph  (3)(ii)  (a),  (b)(f), 
and  (c)  of  this  paragraph;  $10.00  for  all 
containers  submitted  in  accordance  with 
subparagraph  (3)  (ii)  (b)  (2)  of  this 
paragraph. 

(b)  Tests  and  methods  of  assav — (1) 
Potency.  Proceed  as  direct^  in  §  148h. 
1(b)(1),  except  prepare  the  sample  for 
assay  by  Introducing  a  representative  ali¬ 
quot  of  the  solution  equivalent  to  one 
dose  into  a  100-milliliter  volumetric  fiask 
and  dilute  to  mark  with  O.IM  potassium 
phosphate  buffer,  pH  8.0.  Mix  thor¬ 
oughly  and  make  to  proper  estimated 
dilution  in  pH  8.0  buffer.  The  average 
potency  is  satisfactory  if  the  immediate 
containers  contain  not  less  than  90  per¬ 
cent  and  not  more  than  115  percent  of 
the  number  of  milligrams  they  are  repre¬ 
sented  Jx)  contain. 

(2)  Sterility.  Using  the  entire  con¬ 
tents  of  single-dose  containers  or  Uie 
equivalent  of  approximately  500  milli¬ 
grams  from  each  multiple-dose  container 
tested,  proceed  as  directed  in  §  141a.2  of 
this  chapter,  except  that  neither  penicil- 

'  linase  nor  the  control  tube  is  used  in  the 
test  for  bacteria. 

(3)  Toxicity.  Proceed  as  directed  in 
§  148h.l(b)(3). 

j(4)  Pyrogens.  Proceed  as  directed  in 
§  148h.l(b)  (^). 

(5)  Histamine.  Proceed  as  directed 

in  §  148h.l  (b)(5).  _ 

(6)  pH.  Proceed  as  directed  in  §  141 
a.5(b)  of  this  chapter  using  undiluted 
solution. 

§  148h.3  Kanamycin  sulfate  capsules. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength. 


quality,  and  purity.  Kanamycin  sulfate 
capsules  are  composed  of  crystalline  kan¬ 
amycin  sulfate,  with  or  without  one  or 
more  suitable  and  harmless  buffer  sub¬ 
stances,  vegetable  oils,  preservatives, 
diluents,  binders,  lubricants,  colorings, 
and  flavorii^,  enclosed  in  gelatin  cap¬ 
sules.  ^lach  capsule  contains  the  equiva¬ 
lent  of  not  less  than  500  miligrams  of 
kanamycin  base.  The  moistiire  content 
is  not  more  than  6  percent.  The  crystal¬ 
line  kanamycin  sulfate  used  conforms  to 
the  requirements  of  i  148h,l(a)  (1)  (i), 
(iii) ,  (vii) ,  (viii) ,  and  (ix) .  Each  other 
substance  used,  if  its  name  is  recognized 
in  the  UJSJ*.  or  NF.,  conforms  to  the 
standards  prescribed  therefor  by  such 
official  compendium.  . 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chiq;)ter.  Its  expiration 

.date  is  12  months. 

(3)  Request  for  certification.  In  ad-* 
dition  to  the  requirements  of  i  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on: 

(a)  The  kanamycin  sulfate  used  in 
making  the  batch  for  potency,  toxicityl 
pH,  crystallinity,  kanamycin  B  content, 
and  identity. 

(b)  The  batch  for  potency  and  mois¬ 
ture. 

(ii)  Samples  required: 

(a)  Kanamycin  sulfate  used  in  mak¬ 
ing  the  batch:  10  packages,  each  con- 
tainii^  approximately  500  milligrams. 

(b)  The  batch:  Minimum  of  30  cap¬ 
sules. 

(c)  In  case  of  an  initial  request  for 
certification,  each  other  ingredient  used 
in  making  the  batch:  One  package  of 
each  containing  approximately  5  grams. 

(4)  Fees.  $0.75  for  each  capsule  in  the 
sample  submitted  in  accordance  with 
subparagraph  (3)  (ii)  (b) .  of  this  para¬ 
graph;  $4,00  for  each  immediate  con¬ 
tainer  submitted  in  accordance  with 
subparagraph  (3)  (ii)  (a)  and  (c)  of  this 
paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Use  either  of  t^  following 
methods: 

(1)  Plate  assay.  Proceed  as  directed  in 
S  148h.l(b)  (1),  except  prepare  the 
sample  for  assay  as  follows:  Place  three 
capsules  in  a  glass  blending  jar  contain¬ 
ing  500  milliliters  of  O.lAf  potassium 
phosphate  buffer,  pH  7.8  to  8.0.  Using 
a  high-speed  blender,  blend  3  minutes  to 
5  minutes,  and  then  remove  an  aliquot 
and  make  to  the  proper  estimated  dilu¬ 
tion  in  pH  8.0  buffer.  * 

(ii)  Turbidimetric  assay.  Proceed  as 
directed  in  the  UJSP. 

The  average  potency  of  the  capsules  is 
satisfactory  if  they  contain  not  less  than 
90  percent  and  not  more  than  115  per¬ 
cent  of  the  number  of  milligrams  they 
are  represented  to  contain. 

(2)  Moisture.  Proceed  as  directed  in 
§  141a.26(e)  of  this  chapter. 

PART  1481— [RESERVED] 

PART  148m— OLEANDOMYCIN 

Sec. 

148m.l  Oleandomycin  phosphate. 

148m.2  [Resenred] 

148m.3  Oleandomycin  phosphate  for  Injec¬ 
tion. 


Acthobitt:  IS  148m.l  to  148m.3  Issued 
under  sec.  607,  69  Stat.  463,  as  amended  76 
SUt.  786,  786,  787;  21  U5.CA.  367. 

§  148m.l  Oleandomycin  phospliate. 

(a)  Requirements  for  certification — 
(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Oleandomycin 
phosphate  is  the  crystalline  phosphate 
salt  of  a  kind  of  oleandomycin  or  a  mix¬ 
ture  of  two  or  more  such  salts.  It  is  so 
purified  and  dried  that: 

(1)  Its  potency  is  not  less  than  775 
micrograms  of  oleandomycin  base  per 
milligram. 

(ii)  It  is  sterile. 

(iii)  It  is  nonpyrogenic. 

(iv)  It  is  nontoxic. 

(V)  It  contains  no  histamine  nor  his¬ 
tamine-like  substances. 

(vi)  Its  moisture  content  is  not  more 
than  5  percent. 

(vii)  Its  pH  in  a  solution  containing 
100  milligrams  per  milliliter  is  not  less 
than  3.0  and  not  more  than  6.0. 

(viii)  Its  sulfated  ash  content  is  not 
more  than  1  percent. 

(ix)  Its  heavy  metals  content  is  not 
more  than  30  parts  per  million. 

(z)  It  gives  a  positive  identity  test  for 
oleandomycin. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
S  148.3(b)  of  this  chapter.  Its  expira¬ 
tion  date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 
dition  to  the  requirements  of  8  148.4  of 
this  chapter,  each  such  request  shall 
contain: 

(i)  Results  of  tests  and  assays  on  the 
batch  for  potency,  sterility,  pyrogens, 
toxicity,  histamine,  moisture,  pH,  crys¬ 
tallinity,  ash  content,  heavy  metals,  and 
identity. 

(ii)  Samples  on  the  batch: 

(a)  For  all  tests  except  sterility:  10 
packages,  each  containing  equal  portions 
of  not  less  than  500  milligrams. 

(b)  For  sterility  testing:  10  packages 
each  containing  not  less  than  500 
milligrams. 

(4)  Fees.  $10.00  for  each  ccmtainer 
submitted  in  accordance  with  subpara¬ 
graph  (3)(ii)(a)  of  this  paragraph; 
$10.00  for  all  samples  submitted  in  ac¬ 
cordance  with  subparagraph  (3)  (ii)  (b) 
of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency — (i)  Cylinders  (cups).  Use 
cylinders  described  in  8  141a.l(a)  of  this 
chtqiter.  ' 

(ii)  Culture  media — (a)  Make  nutri¬ 
ent  agar  for  the  seed  and  base  layers  as 
follows: 


Peptone _  6.0  gm.  ► 

Pancreatic  digest  of  casein _  4.0  gm. 

Yeast  extract _  3.0  gm. 

Beef  extract -  1.6  gm. 

Glucose  _  1.0  gm. 

Agar  _ 15.0  gm. 

Distilled  water,  qj _  1,000.0  ml. 


pH  7.8  to  8.0  after  sterilization. 

(b)  Use  the  nutrient  agar  described 
in  subsection  (a)  of  this  subdivision  for 
maintaining  the  test  organism,  except 
that  its  pH  after  sterilization  is  6.5  to  6.6. 

(iii)  Working  standard.  Dissolve  a 
suitable  weighed  quantity  (usually  25 
milligrams  or  less)  of  the  working  stand¬ 
ard  in  2  milliliters  of  ethyl  alcohol,  then 
add  sufficient  O.IM  potassium  phosphate 
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buffer,  pH  8.0,  to  give  a  concentration  of 
1,000  micrograms  of  oleandomycin  base 
per  milliliter.  This  stock  solution  may  be 
kept  in  the  refrigerator  for  3  days. 

(iv)  Preparation  of  sample.  Dissolve 
the  sample  in  sufficient  O.lAf  potassium 
phosphate  buffer,  pH  8.0,  to  give  a  con¬ 
venient  stock  solution.  Further  dilute 
in  O.lAf  potassium  phosphate  buffer,  pH 

I  8.0,  to  give  a  final  concentration  of  5.0 
micrograms  of  oleandomycin  base  per 
milliliter  (estimated) . 

(v)  Preparation  of  test  organism. 
The  test  organism  is  Staphylococcus  epi- 
dermidis  (ATCX;  12228) ,  which  is  main¬ 
tained  on  slants  of  agar  described  in  sub¬ 
division  (ii)(b)  of  this  subparagraph. 
Wash  the  organism  frcun  the  agar  slant 
with  3  milliliters  of  sterile  sodium  chlo¬ 
ride  solution  onto  a  laige  agar  surface 
such  as  ttiat  provided  by  a  Roux  bottle 
containing  300  milliliters  of  the  agar  de¬ 
scribed  in  subdivision  (ii)  (b)  of  this  sub- 
paragraph.  Spread  the  suspension  of 
organisms  over  the  entire  agar  surface 
with  the  aid  of  sterile  glass  beads.  In¬ 
cubate  for  24  hours  at  32”  C.  and  then 
wash  the  resulting  growth  from  the  agar 
surface  with  about  50  milliliters  of  sterile 
sodium  chloride  solution.  Standardize 
the  suspension  so  that  a  1:25  dilution 
of  it  will  give  25  percent  light  transmis¬ 
sion,  using  a  suitable  photoelectric  col¬ 
orimeter  with  a  580-millimicron  filter 
and  a  13-millimeter  diameter  test  tube 
as  an  absorption  cell.  Run  test  plates 
to  determine  the  quantity  of  the  bulk 
suspension  (usually  0.16  milliliter)  that 
should  be  added  to  each  100  milliliters  of 
agar  to  give  clear,  sharp  zones  of  inhibi¬ 
tion  of  appropriate  size. 

(vi)  Preparation  of  plates.  Add  21 
milliliters  of  the  agar  prepared  as  de¬ 
scribed  in  subdivision  (ii)  (a)  of  this  sub- 
paragraph  to  each  Petri  dish  (20  milli¬ 
meters  X  100  millimeters).  Distribute 
the  agar  evenly  in  the  plates  and  allow 
it  to  harden.  Use  the  plates  the  same 
day  they  are  prepared.  Melt  a  sufficient 
amount  of  the  agar  described  in  subdivi¬ 
sion  (ii)(a)  of  this  subparagraph,  cool 
to  48”  C.,  add  the  proper  amount  of  the 
test  organism  as  described  in  subdivision 
(v)  of  this  subparagraph,  and  mix  thor¬ 
oughly.  Add  4  milliliters  of  this  inocu¬ 
lated  i^ar  to  each  Petri  dish.  Distribute 
the  agar  evenly  in  the  plates,  cover  with 
porcelain  covers  glazed  on  the  outside, 
and  allow  to  harden.  After  the  agar  has 
hardened,  place  6  cylinders  on  the  i^ar 
surface  so  that  they  are  at  approximately 
60”  intervals  on  a  2.8-centimeter  radius. 

(vii)  Standard  curve.  Prepare  the 
daily  standard  curve  by  further  diluting 
the  1,000  micrograms  per  milliliter  stock 
solution  in  O.IM  potassium  phosphate 
buffer,  pH  8.0,  to  obtain  concentrations 
of  3.2,  4.0,  5.0,  6.25  and  7.80  micrograms 
per  milliliter.  Use  three  plates  for  the 
determination  of  each  point  on  the  curve, 
except  the  5.0  micrograms  per  milliliter 
concentration,  a  total  of  12  plates.  On 
each  of  three  plates,  fill  three  cylinders 
with  the  5.0  micrograms  per  milliliter 
standard  and  the  other  three  cylinders 
with  the  concentration  imder  test. 
Thus,  there  will  be  thirty-six*  5-micro¬ 
gram  determinations  and  nine  determin¬ 
ations  for  each  of  the  other  points  on  the 
curve.  After  incubation,  read  the  dia¬ 


meters  of  the  circles  of  inhibition  in  the 
plates.  Average  the  readings  of  the  5.0 
micrograms  per  milliliter  concentration 
and  the  readings  of  the  point  tested  for 
each  set  of  three  plates  and  average  also 
all  36  readings  of  the  5.0  micrograms  per 
milliliter  concentration.  The  average  of 
the  36  readings  of  the  5.0  micrograms  per 
milliliter  concentration  is  the  correction 
P(Hnt  for  the  curve.  Correct  the  average 
value  obtained  for  each  point  to  the  fig¬ 
ure  it  would  be  if  the  5.0  micrograms  per 
milliliter  reading  for  that  set  of  three 
plates  were  the  same  as  the  correction 
point.  Thus,  if  in  correcting  the  4.0- 
microgram  concentration,  the  average  of 
the  36  readings  of  the  5.0  microgram 
concentration  were  20  millimeters,  and 
the  average  of  the  5.0-microgram  concen¬ 
tration  of  this  set  of  three  plates  were 
19.8  millimeters,  the  correction  would  be 
+0.2  millimeter.  If  the  average  reading 
bf  the  4.0-mlcrogram  concentration  of 
these  same  three  plates  were  19.0  milli¬ 
meters,  the  corrected  value  would  be  19.2 
millimeters.  Plot  these  corrected  values. 
Including  the  average  of  the  5.0  mlcro- 
^p'ams  per  milliliter  concentration,  on 
2-cycle  semilog  paper,  using  the  concen¬ 
trations  in  micrograms  per  milliliter  as 
the  ordinate  (the  logarithmic  scale)  and 
the  diameter  of  the  zone  of  inhibition  as 
the  abscissa.  Draw  the  standard  curve 
through  these  points,  either  by  inspec¬ 
tion  or  by  means  of  the  following  equa¬ 
tions: 

3a+2b+c— e 


8e+2d+c— o 


where: 

L=Ck>iTected  zone  diameter  for  the  lowest 
concentration  of  the  standard  curve; 

f/  =  (Corrected  zone  diameter  for  the  high¬ 
est  concentration  of  the  standard 
curve; 

c= Average  zone  diameter  of  36  readings  of 
the  6.0  mlcr<^;rams  per  milliliter 
standard; 

a,  b,  d,  e=Corrected  average  values  for  3.2. 
4.0,  6.26,  and  7.81  micrograms  per 
milliliter  standard  solutions,  re¬ 
spectively. 

Plot  the  values  obtained  for  L  and  H  and 
connect  with  a  straight  line. 

(viii)  Assay.  Use  three  plates  for 
each  sample.  Fill  three  cylinders  on 
each  plate  with  the  standard  5.0  micro¬ 
grams  per  milliliter  solution  and  three 
cylinders  with  the  5.0  micrograms  per 
milliliter  (estimated)  sample,  alternat¬ 
ing  standard  and  ^sample.  Incubate  all 
plates,  including  those  containing  the 
standard  curve  at  32”  C.-35”  C.  overnight, 
and  measure  the  diameter  of  each  circle 
of  inhibition.  To  estimate  the  potency 
of  the  sample,  average  the  zone  readings 
of  the  standard  and  the  zone  readings  of 
the  sample  on  the  three  plates  used.  If 
the  sample  gives  a  larger  zone  size  than 
the  average  of  the  standard,  add  the  dif¬ 
ference  between  them  to  the  5.0  micro¬ 
grams  per  milliliter  zone  on  the  standard 
curve.  If  the  average  sample  value  is 
lower  than  the  standard  value,  subtract 
the  difference  between  them  from  the 
5.0  micrograms  per  milliliter  value  on  the 
curve,  and  read  the  potencies  correspond¬ 
ing  to  thei^  corrected  values  of  zone 
sizes. 


(2)  Sterility.  Using  50(1  milligrams 
frmn  each  container  testeil,  proceed  as 
directed  in  fi  141a.2  of  this  chapter,  ex¬ 
cept  that  neither  penicillinase  nor  the 
control  tube  is  used  in  the  test  for  bac¬ 
teria. 

(3)  Pyrogens.  Proceed  as  directed  in 
§  141a.3  of  this  chapter,  using  sterile, 
pyrogen-free  saline  TH.  as  a  diluent, 
and  inject  1.0  milliliter  per  kilogram  of  a 
solution  containing  10  milligrams  (ac¬ 
tivity)  per  milliliter., 

(4)  Toxicity.  Proceed  as  directed  in 
§  141a.4  of  this  chapter,  except  inject  0.5 
milliliter  of  a  solution  in  sterile  saline 
T.S.  containing  8  milligrams  of  oleando¬ 
mycin  base  per  milliliter. 

(5)  Histamine.  Proceed  as  directed 
in  §  141b.l05  of  this  chapter,  using  saline 
TH.  as  a  diluent,  and  injecting  1.0  milli¬ 
liter  of  a  solution  containing  3  milli¬ 
grams  activity  per  milliliter. 

(6)  Moisture.  Proceed  as  directed  in 
§  141a.26(e)  of  this  chapter,  except  use  a 
sample  of  approximate  1  gram,  accu¬ 
rately  weighed. 

(7)  pH.  Proceed  as  dieted  in 
§  141a.5(b)  of  this  chapter,  using  a  solu¬ 
tion  containing  100  milligrams  (activity) 
of  oleandomycin  per  milliliter. 

(8)  CrystaXlinity.  Proceed  as  directed 
in  S  141a.5(c)  of  this  chapter. 

(9)  Ash  content.  Proceed  as  directed 
in  §  141e.401  (g)  of  this  chapter. 

(10)  Heavy  metals — (1)  Preparation 
of  reagents — (o)  Ammonia,  T.S.  Pre¬ 
pare  an  aqueous  solution  containing  not 
less  than  9  grmns  and  not  more  than  10 
grams  of  NHa  per  100  milliliters. 

(b)  Diluted  acetic  acid.  Dilute  60.0 
milliliters  of  glacial  acetic  acid  with  suf¬ 
ficient  water  to  give  a  solution  of  1,000 
milliliters. 

(c)  Hydrogen  sulfiide,  TJS.  Prepare  a 
saturated  solution  of  hydrogen  sulfide  by 
passing  HaS  into  cold  water  for  a  suffi¬ 
cient  time.  It  is  suitable  if  it  produces 
at  once  a  copious  precipitate  when  added 
to  an  equal  volume  of  IN  ferric  chloride. 
Prepare  a  fresh  solution  of  hydrogen  sul¬ 
fide  TH.  each  time  a  metals  test  is  per¬ 
formed. 

(d)  Lead  nitrate  stock  solution.  Dis¬ 
solve  159.8  milligrams  of  lead  nitrate 
with  100  milliliters  of  water  to  which  has 
been  added  1  milliliter  of  nitric  acid,  and 
adjust  with  water  to  a  volume  of  1,000 
milliliters.  Prepare  and  store  this  solu¬ 
tion  in  glass  containers  free  from  ^luble 
lead  salts. 

(e)  Standard  lead  solution.  Dilute  a 
10.0-milliliter  aliquot  of  the  lead  nitrate 
stock  solution  to  100  milliliters  with  wa¬ 
ter.  This  solution  must  be  freshly  pre¬ 
pared  each  time  a  heavy  metals  test  is 
performed.  One  milliliter  of  this  stand¬ 
ard  lead  solution  represents  a  level  of  10 
parts  per  million  of  lead. 

(11)  Preparation  of  the  sample.  Use 
the  sulfated  ash  obtained  in  the  ash  con¬ 
tent  test,  or  if  necessary  ash  a  separate 
weighing  of  1.0  gram,  ,  accurately 
weighed,  or  0.5  gram  if  the  heavy  metals 
limit  is  more  than  30  parts  per  million. 
If  a  separate  weighing  of  the  substance 
is  made,  carefully  ignite  in  a  porcelain 
crucible  at  a  low  temperature  until 
thoroughly  charred.  The  crucible  may 
be  loosely  covered  with  a  porcelain  lid 
during  the  charring.  Add  to  the  con¬ 
tents  of  the  crucible  2  milliliters  of  nitric 
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acid  and  5  drops  of  sulfuric  acid,  and 
cautiously  heat  until  white  fumes  are 
evolved,  then  ignite,  preferably  in  a 
muffle  furnace  at  500“  C.  to  600“  C.  for  3 
hours  or  imtil  the  carbon  is  all  burned 
off.  After  cooling,  add  2  milliliters  of 
hydrochloric  acid,  and  slowly  evaporate 
to  dryness  on  a  steam  bath.  Moisten  the 
residue  with  1  drop  of  hydrochloric  acid, 
add  10  milliliters  of  hot  water,  and  digest 
for  2  minutes.  Add,  dropwise,  ammonia 
T.S.  until  Uie  solution  is  just  alkaline  to 
litmus  paper,  then  add,  dropwise,  diluted 
acetic  acid  imtil  the  solution  is  slightly 
acid  to  litmus  paper,  and  then  add  an 
excess  of  2  milliliters  of  the  diluted 
acetic  acid.  Filter  if  necessary,  wash  the 
crucible  and  the  filter  with  about  10 
milliliters  of  water,  and  dilute  to  exactly 
25  milliliters. 

(iii)  Procedure.  Place  in  a  50-milli¬ 
liter  Nessler  tube  2  milliliters  of  diluted 
acetic  acid  and  exactly  the  quantity  of 
standard  lead  solution  containing  the 
lead  equivalent  of  the  heavy  metals  limit 
specified  for  the  substance  to  be  tested 
and  add  water  to  make  25  milliliters. 
Transfer  the  25-milliliter  solution  of  the 
sample,  subdivision  (ii)  of  this  subpara¬ 
graph.  to  a  50-milliliter  Nessler  tube,  and 
add  10  milliliters  of  hydrogen  sulfide 
TJS.  to  each  tube,  mix,  allow  to  stand 
for  10  minutes,  and  view  downward  over 
a  white  surface;  the  color  of  the  solution 
of  ttie  sample  should  be  no  darker  than 
the  standard  that  contains  the  lead 
equivalent  of  the  heavy  metals  limit 
of  the  test. 

(11)  Identity.  Dissolve  about  10  mil¬ 
ligrams  of  oleandomycin  phosphate  ih 
5  milliliters  of  hydrochloric  acid  and  heat 
the  solution  in  a  water  bath;  a  greenish- 
yellow  color  is  produced. 

§  148m.3  Oleandomycin  phosphate  for 
injection. 

(a)  Requirements  for  certification — 

(1)  Standards  of  identity,  strength, 
quality,  and  purity.  Oleandomycin 
phosphate  for  injection  is  oleandomycin 
phosphate,  with  or  without  one  or  more 
suitable  and  harmless  buffer  substances 
and  preservatives.  Each  vial  contains 
not  less  than  500  milligrams  of  olean¬ 
domycin  activity  as  the  phosphate  salt. 
It  is  sterile.  It  is  nonpsrrogenic.  It  is 
nontoxic.  It  contains  no  histamine  nor 
histamine-like  substances.  Its  mois- 
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ture  content  is  not  more  than  5.0 
percent.  The  pH  of  a  reconstituted  solu¬ 
tion  containing  5  milligrams  of  olean¬ 
domycin  activity  per  milliliter  is  not  less 
than  3.0  and  not  more  than  5.0.  The 
oleandomycin  phosphate  used  conforms 
to  the  requirements  prescribed  by 
S  148m.l(a)  (1).  Each  other  substance 
used,  if  its  name  is  recognized  in  the 
U.SP.  or  N.P.,  conforms  to  the  standards 
prescribed  therefor  by  such  official  com¬ 
pendium. 

(2)  Labeling.  It  shall  be  labeled  in 
accordance  with  the  requirements  of 
§  148.3  of  this  chapter.  Its  expiration 
date  is  12  months. 

(3)  Request  for  certification.  In  ad¬ 

dition  to  the  requirements  of  §  148.4  of 
this  chapter,  each  such  request  shsdl 
contain:  ^ 

(i)  Results  of  tests  and  assays  on: 

(a)  Oleandomycin  phosphate  used  in 
making  the  batch  for  potency,  identity, 
and  crystallinity. 

(b)  The  batch  for  potency,  sterility, 
toxicity,  pyrogens,  histamine,  moisture, 
and  pH. 

(ii)  Samples  required: 

(a)  Oleandomycin  phosphate  used  in 
making  the  batch:  10  packages,  each 
containing  approximately  500  milli¬ 
grams. 

(b)  The  batch: 

(1)  For  all  tests  except  sterility:  Min¬ 
imum  of  10  immediate  containers. 

(2)  For  sterility  testing:  10  immediate 
containers. 

(4)  Fees.  $4.00  for  each  container  in 
the  sample  submitted  in  accordance  with 
subparagraph  (3)  (ii)  (a)  of  this  para¬ 
graph;  $10.00  for  each  container  sub¬ 
mitted  in  accordance  with  subparagraph 

(3)  (ii)  (b)  (1)  of  . this  paragraph;  $10.00 
for  all  immediate  containers  submitted 
in  accordance  with  subparagraph  (3) 
(ii)  (b)  (2)  of  this  paragraph. 

(b)  Tests  and  methods  of  assay — (1) 
Potency.  Proceed  as  directed  in  §  148m.l 
(b)(1),  except  prepare  the  sample  for 
assay  as  follows:  Reconstitute  the  drug 
in  the  immediate  containers  as  directed 
in  the  labeling  and  remove  with  a  syringe 
and  needle  equivalent  to  one  dose.  Di¬ 
lute  the  one-dose  sample  volumetrically 
in  O.IM  potassium  phosphate  buffer,  pH 
8.0,  to  give  a  final  concentration  of  5.0 
micrograms  of  oleandomycin  base  per 
milliliter  (estimated) .  The  average  po- 
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tenCy  is  satisfactory  if  the  immediate  ' 
containers  contain  not  less  than  90  per¬ 
cent  and  not  more  than  115  percent  of 
the  number  of  milligrams  they  are  repre¬ 
sented  to  contain. 

(2)  Sterility.  Proceed  as  directed  in 
§  141a.2  of  this  chapter,  using  500  milli¬ 
grams  (activity)  of  oleandomycin  phos¬ 
phate  from  each  container  tested. 

(3)  Pyrogens.  Proceed  as  directed  in 
§  141a.3  of  this  chapter,  using  1.0  milli¬ 
liter  per  kilogram  of  a  solution  contain¬ 
ing  10  milligrams  (activity)  per  milliliter 
in  sterile,  pyrogen-free  saline  T.S. 

(4)  Toxicity.  Proceed  as  directed  in 
S  141a.4  of  this  chapter,  except  use  ster¬ 
ile  saline  T.S.  as  a  diluent,  and  inject 
0.5  milliliter  of  a  solution  containing  8 
milligrams  of  oleandomycin  activity  per 
milliliter. 

(5)  Histamine.  Proceed  as  directed  in 
§  141b.l05  of  this  chapter,  using  sterile 
saline  T.S.  as  a  diluent,  and  inject  1 
milliliter  of  a  solution  containing  3  milli¬ 
grams  (activity)  of  oleandomycin  per 
milliliter. 

(6)  Moisture.  Proceed  as  directed  in 
§  141a.5(a)  or  S  141a.26(e)  of  this 
chapter. 

(7)  pH.  Proceed  as  directed  in 
§  141a.5(b)  of  this  chapter,  using  an 
aqueous  solution  containing  5  milligrams 
of  oleandomycin  base  per  milliliter. 

(8)  Identity.  Dissolve  about  10  milli¬ 
grams  of  oleandomycin  phosphate  in  5 
milliliters  of  hydrochloric  acid  and  heat 
the  solution  in  a  water  bath;  a  greenish- 
yellow  color  is  produced. 

All  interested  persons  are  invited  to 
present  their  views  in  writing  regarding 
this  proposal  to  the  Hearing  Clerk,  De¬ 
partment  of  Health,  Education,  and  Wel¬ 
fare,  Washington  25,  D.C.,  within  30 
days  from  the  date  of  publication  of  this 
notice  in  the  Federal  Register.  Such 
views  and  comments  should  be  filed 
preferably  in  quintuplicate. 

Proposals  for  the  certification  of  va¬ 
rious  other  antibiotic  drugs  will  be 
published  in  the  immediate  future. 

Dated:  April  24, 1963. 

Geo.  P.  Larrick, 

Commissioner  of  Food  and  Drugs. 

(PH,  Doc.  63-4620;  PUed,  May  1,  1963; 

8:45  a.m.] 
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